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T H E 


PR EK 


T HAT bright comet, which was ſeen in 1 744, having raiſed in me 
as well as others a greater curioſity about them ; I had once thoughts 


of undertaking a kind of hiſtory of comets, which, beſide what is given 


ere, ſhould contain an improvement of Hevelius's and Lubiemetz's accounts 


of the ancient ones, and a continuation of them to the preſent time, The 
alterations I deſigned to make were theſe : Firſt, To leave out the aſtro- 
logical obſervations, which the old authors, looking on comets chiefly as 
prodigies, are full of, and Lubienietz's book is almoſt all ſo; to quote 
nothing but what relates to the comet itſelf; and in later times, when 
there are many accounts of the ſame comet, to inſert the principal, and 
perhaps paſs over ſome of them which contained nothing new. Secondly, 
Hevelius and Lubieniet take many comets only ſecond hand, from 
Rockenbach and other modern writers, but I would as much as poſſible 


have quoted the original authors. Thirdly, Different perſons not uſing 


the ſame chronology, have often made ſeveral comets of one. Thus the 
four Seneca reckons up Nat. Queſt. VII. 17. after the death of Julius 
Cæſar, under Auguſtus, Claudius, and Nero, are in Hevelius increaſed 
to thirteen; and the two laſt of them, which he calls the two comets 
ſeen in our time VII. 23. Lubientets has made eight of. Fourthly, 
Lubiemets ſwells his hiſtory with balls of fire, northern tights, and per- 
haps other meteors: all theſe, as alſo multiplying of real comets, I defigned 
to have avoided where IT could. In purſuit of this defign, I made a liſt 
of the comets which had been ſeen, with references to the authors who 
mentioned them, ſo far as I had then found, leaving room to add more, 
as I met with them; and began to draw up the account of a few of the 
firſt with the authorities, but found ſo little ſatigfaction from the very 
imperfect accounts, that perceiving the benefit would not anſwer the 
trouble, I laid the defign aſide. Yet having now had by me for ſeveral 
years a table of the parabola, which ſhews the ſpace, and diſtance from 
1 at all angles, and will, T think, by it's length, better anſwer the 
end of calculating a comet's place, than Dr. Halley's table can, I choſe 
no longer to conceal it: but that it might not ſeem too imperfect, by being 
publiſhed alone, I have added a ſhort account of the diſcoveries about 


comets, a catalogue of their orbits, the way I calculated the parabolick 
; fable, 


o 


THE PREFACE. 


table, and method of uſing it, alſo how to conſtruct a comet's motion 

Jpeedily. In particular I have given ſome account of the uſe of Sir 
Jaac Newton's famous problem for finding a comet's orbit from three 
obſervations, which till lately few perſons have ſtudy'd; yet ſeems to 
me a much better method, than that Caille has given in art. 518—560 
of his aſtronomy, which he ſhews in art. 520, does not anſwer in all 
caſes, and requiring ſo much correction by gueſs, muſt I think be v 
troubleſome. In ſtudying this problem of Sir Iſaac's I almoſt got beyond 
my depth; yet by comparing his explication with Dr. Gregory's, and the 
aſſiſtance at firſt of Mr. G. Whijton, with a repeated examination ſince, 
T hope I have gained a tolerable knowledge of it, and have endeavoured 
to render the proceſs as exact, eaſy, and plain as I can. But though 
mathematicks is a ſcience capable of abſolute demonſtration, yet in ſo 
complex a problem, eſpecially where ſeveral parts are only approximations, 
the mind of man is frail, and may overlook ſome ſmall circumſtance, 
which may render his reaſoning a little defe&tive : ſuch at leaſt I own 
my underſtanding to be, and the more as living in a retired place, I am 
forced to truſt to my own ſtrength. If therefore on tryal I be caught 
tripping, far from taking any friendly admonition amiſs, I ſhall think 
myſelf greatly obliged to any one more ſkilful than myſelf, who will by 
letter or otherwiſe inform me, either where I have miſtaken, might have 
made the method ſhorter or eafier, or have omitted any further uſe or 
improvement; I ſhall not fail on any proper occaſion to acknowledge the 

favour, and, if opportunity offers, to make a due uſe of it, being deſirous 
to compleat the affair as far as I can. 


Lyndon, Rutland. 
Sept. 15, 1750. 


* 


P. S. Mr. Facio, as Dr. Halley mentions, thought of a uſe which may 
now and then be made of comets; by obſerving the parallax of one when 
very near the earth, to find the ſun's parallax, and conſequently it's 
diſtance, now known only to a fourth part. The eupected comet will not 
came much nearer the earth than Mars does, F it's perihelion ſhould be 
in January or July; but would be within 13 000 000 of miles of the 
earth October 19, with a full minutes parallax, if it's peribelion ts 
November 27; or have 3: parallax May 4, at 4 000 000 of miles 
 diftance, if it's peribelion is March 279, _ 
, OF 
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CONCERNING 


CO M E T 8. 


in compariſon of what has been diſcovered within theſe laſt hundred 

and fifty years, yet they applied them ſelves to the ſtudy of their 
properties, and thereby prepared the way for the readier applying them to 
the uſes lately found out. If thoſe who at that time employed themſelves 
in making aſtronomical obſervations, had been as careful in attending to 
the motion of comets, which do not require ſuch depth of thought as 
abſtruſe mathematical problems; though they knew too little then of the 
principles of motion to have found out their real path, yet probably we 
ſhould not have been ſo much at a loſs, as we ſtill are, as to their periods 
but, by comparing their motions in different returns, even though the 
obſervations had been but groſs, might have arrived to a conſiderable per · 
fection in the aſtronomy 8 But as moſt of their periods ſeem to be 
very long, and it is but a little while that their motions have been careful - 
ly watched, it may be ſome ages yet, before we get any great knowledge 
about them. Moſt of the ancients, being of Ariſtotle's opinion, that 
comets were only inflamed vapours, raiſed, continuing, and diſperſed in 
our atmoſphere, took little further notice of them than as omens, often 
mentioning neither the time of year, or place they were ſeen in; and 
unleſs both are known, we can neither find their orbit, nor compare them 
with that of any known comet. Seneca indeed, and ſome others whom 
he mentions, believed comets to be laſting heavenly bodies, Nat. Quæſt. VII. 
3 & 22. that multitudes of them, which could not be ſeen on account of their 
Poſition, kept on their ſtated courſe, mw at certain times, when they got to the 
* wearer 


id RET the ancients knew little of the uſe of conick ſections, 


1 Of the Diſcoveries concerning Comets. 


nearer end of their path, cams within fight of men, Chap. 13, 17, 19. and 
he expected that time and pains would diſcover what was then unknown, and 
poſterity wonder that they did not know ſuch plain things, Chap. 25. In theſe 
ſeveral places there is a better gueſs about comets, than any made for 
above fifteen hundred years afterward : and further ſearch has ſince con- 
firmed what he thought, that it is the excentricity of their orbits which 
occaſions their being only now and then ſeen, In all thoſe dark ages, 
from the decline of the Roman empire to the Reformation, comets being 
only conſidered as ominous meteors, three only have been yet found de- 
ſcribed 'enough to determine their orbits, and thoſe but in a groſs manner : 
and I think Appian was the firſt, who, about 1530, began to obſerve their 
motion aſtronomically ; and ſoon found that, ſo far from being within 
our air, they, having no ſenſible parallax, muſt needs be much further 
off than the moon: here then is the firſt ſtep toward finding out the true 
nature of comets; and from that time all aſtronomers have allowed their 
place to be among the planetary orbits, and many obſervations were made 
of their motions by Tycho Brahe and others. 

The two comets of 1664 and 65, coming within a few months of one 
another, made many perſons very inquiſitive about them; and in Birch's. 
hiſtory of the Royal Society, Vol. II. there are two remarkable gueſſes, both 
read May 23, 1666. In page 93, are Mr. Hooke's remarks on Monſ. Petit's 
diſſertation on the nature of comets, preſented to the ſociety ſome weeks before. 
What that paper contained does not fully appear; but Mr. Hooke ſaid, the 
bypotheſes were very ingenious, and ſome of them not improbable, but whether 
the comets were moved in equal ſpaces of à curve line in equal ſpaces of time, 
which Monſ. Petit ſeemed inclined to believe, deſerved to be further examined. 
This laſt clauſe is remarkable, and that paper, if ſtill preſerved, is worth 
ſearching, to ſee how near Monſ. Petit was to gueſſing the truth. The 
other paper, page 91, is Mr. Hooke's own, endeavouring to account. 
for the planet's motions; where, having propoſed the reſiſtance of the 
ther, he ſays, the ſecond cauſe of inflefting a direct motion into a, curve may 
be from an attrafivs property of the body placed in the center, whereby it 
continually endeavours to attract or draw it to itſelf : for if ſuch. a principle 
be ſuppoſed, all the phanomena of the planets ſeem poſſible to be explained, by 
the common principle of mechanick motions; and poſſibly the proſecuting this 
ſpeculation may give us à true hypotheſis of their motions,——Þy this hypothefis 
the phanomena of the comets as well as of the planets may be ſalued, and the 
motion of the ſecondary as well as of the primary planets : the motion alſo of 
the progreſſion of the auges is very evident. This I think was much about 
the time that Sir Iſaac Newton diſcovered the property of gravity, and 
ſeems much like it; only Sir Iſaac, being the deeper mathematician, pro- 
ſecuted the matter further, and cleared it up more fully. 

Hevelius was too good an aſtronomer, not to ſee that comets were far 


diſtant from the earth, and in his Cometographia, Book III. p. 14 netz 
; gely 


Of the Diſcoveries concerning Comets. ' 3 
largely ſnews the abſurdity not only of ſuppoſing them in our air, but 
even below the moan, from the vaſt parallax they would have, and the 
various places they muſt needs be ſeen in at different times of day, as. 
they riſe toward the zenith, or deſcend to the horizon: yet could he 
not ſhake off the eftabliſhed opinion that they were meteors; but, to 
reconcile both, ſuppoſes comets to be vapours collected near any of the 
planets, whirling round about it till thrown out of the atmoſphere, and 
then moving in a ſtraight or curve line till diſperſed, Book VII. p. 384 3 
that comets are not ſpherical, but round and flat, p. 338; and, from the time 
they leave the planet's atmoſphere, akvays turn one flat fide toward the Sun, 
p. 666; and though, Book IX. p. 591—632, he calculates the places of 
ſeveral comets, as if moving in a ſtraight line, and generally comes nearer 
the obſerved place, than I ſhould expect ſuch an hypotheſis to do; yet he 
thinks that their courſe is not really ſtraight, p. 588; and in more uch 
treating on the ſubject, ſays, it is a Parabola, p. 659. It may ſurprize tho 
who have not read Hevelius, to hear that he firſt ſaid a comet's orbit is pa- 
rabolical, a diſcovery generally attributed to Sir Iſaac Newton; and indeed 
not without reaſon, for Hevelius did but gueſs it, and knew not the prin- 
ciple on which its motion depended, but it was Sir Iſaac Newton who firſt . 
proved it, and accounted for its motion. in that curve, from that univerfal 
principle of Gravity, on which the motion of all the heavenly bodies depend. 
We may however give Hevelius his due praiſe as a good aſtronomer, and 
by a ſhort extract from his Cometographia, Book IX. ſhew how nearly 
he gueſſed at the true motion of comets, without knowing, or even ſuſpect- 
ing, the real cauſe which kept them in ſuch a trajectory. A comet then, 
he ſays, © by no means moves in a ſtraight line, but in a curve, always 
* concave toward the ſun,” p. 638, that is, in a Parabola,” p. 659: 
this he illuſtrates by the parabolick motion of projectiles,” p. 660. He 
- ſeems here to be got very near the point, yet ſhews afterward he did not 

think of gravity as the cauſe of a comet's parabola : for © as projectiles 
move in a parabola, from a compound of their progreſſive motion and 
« gravity, ſo comets alſo have a double motion ; one the force given them 
at leaving the planet's atmoſphere, the other not gravity, yet ſomething, 
% not unlike it, by which comets turn one of their flat ſides toward the 
&« ſun, as the center of our ſyſtem, p. 666, as a magnetick needle points 
toward the North, or toward a loadſtone. And as in projectiles gravity, 
& ſo in comets the inclination of their flat ſides, turns them out of their 
« ſtraight courſe,” as a rudder turns about a ſhip, which he had before 
largely conſidered, p. 5750—587. © And the farther a comet gets from 
the ſun, the more will its flat ſide be oppoſed to its motion, which will 
not only more and more retard its ſwiftneſs, but turn it out of its ſtraight 
* courſe, p. 667. But a comet differs from a projectile, in that a body 
* thrown up moves ſloweſt at the vertex of its parabola, and ſwifter both 
in riſing and falling; while a comet moves ſwifteſt at the vertex, _—_ 
a line 
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% a line from the ſun is perpendicular to its path, and flower both in 
approaching the ſun and retiring from it, p. 669. If you aſk whether 
« a comet's path is not an hyperbola,” he will not deny it: it is neither 
& circle nor ellipſis, but may be any other ſection of a cone, which is 
< moſt bent in the middle, and ſtraighter at each end: yet is fatisfied it 
« is rather a parabola than an hyperbola,” p. 683, Laſtly, „as the 
<< planets regard the ſun as their center, fo the comets alſo obey it in their 
© way,” p. 701. We ſee here that Hevelius, whether by a mere gueſs at 
what he thought muſt needs follow from his notion of comets being flat 
bodies, generally ſtanding oblique ro the path they move in, or finding 
ſuch a motion to agree beſt with his obſervations, came very near to what 
has ſince been found to be the truth: that comets move in a parabola, 
concave toward the ſun, ſwifteſt at the vertex, that is, when they are 
neareſt the ſun, and their motion perpendicular to a line from it, and that 
It is an action of the ſun on comets which makes them turn out of a 
ſtraight line into a curved trajectory. So far he is right, and ſeems got 
near the point, but is defective in not ſuſpecting the ſun to be the parabola's 
focus, expreſsly denying their moving in an ellipſis, and conſequently 
returning again; and the doctrine of gravity being a later diſcovery, he 
is forced to account for their curve another way. We may learn alſo from 
is book, that ſtudies, of which we do not at firſt ſee the benefit, are not 
therefore always uſeleſs. Hevelius made many obſervations and calcu- 
lations of the motion of comets; on which if a perſon at that time had 
ſaid to him, cui bono? why ſo much time and pains ſpent on vapours, 
which were collected yeſterday, and will be diſperſed to-morrow ? he, own- 
ing them to be nothing elſe, could not perhaps have given any ſufficient 
reaſon for it: yet if he and others had not taken that pains, Sir Iſaac 
Newton would hardly have found out their real motion; and there is a 
field yet open for further diſcoveries of future ages about them. 
Sir Iſaac Newton having diſcovered that gravity is univerſal, 'and that 
a planet whoſe velocity was in a due proportion to its gravity toward the 
ſun, would revolve about it in a perfect circle; but in an ellipſis, of which 
the ſun is one focus, if its motion was either faſter or ſlower; on recon- 
ſidering the matter, on occaſion of that remarkable comet of 1680, he 
found, that, if a body is thrown with a velocity, which is to that neceſſary 
to keep it in a circle, as the ſquare root of 2 10 1; the ſame univerſal prin- 
eiple of gravity-will make it move in a parabola, of which the ſun is the 
focus: and this being found agreeable to the obſerved motion of comets, 
has been ſince allowed by aſtronomers to be their real motion. It ſeems 
however not agreeable to the uniformity of the univerſe, that after a ſhort 
view of the ſun, they ſhould be continually flying farther off, in that wide 
void beyond the planetary bounds, to creep along that dark cold region 
for millions of years; (and in leſs time than 'that, they could not reach 


any other ſyſtem, if the parallax of the faxed ſtars be two ſeconds, which 
Dr. Bradley 
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Dr. Bradley has found it cannot exceed; ) but that they ſhould rather 
revolve round the ſun, in certain, though long periods : and the likeneſs 
of the elements of ſome of the comets ſeen in different ages, make it pro- 
bable they were the ſame returning again; if ſo, their trajectories are not 
really parabolas; but they ſeem a kind of planets, revolving round the fun 
in /o extreamly excentrick ellipſes, that, ſo tar as we can ſee them, they are 
not ſenſibly different from parabolas, which for eaſe of calculation we al- 
ways ſuppoſe them to be: and that their motion is almoſt exactly a para- 
bola, I intend to ſhew particularly as to the comet of 1744, ſee page 14. 
The true motion of comets being thus known, Sir Iſaac Newton applied 
himſelf to find a method, by which a comet's orbit might be determined 
from a courſe of obſervations; and, having attempted many ways in vain, 
hit at laſt on one, which he has explained, Boook III. Prop. 41, Sc. of 
his Principia, taking for his example the comet of 1680. The ſame method 
Dr. Halley uſed for twenty-three more, ſome accurately, others groſsly, as 
the obſervations he met with were; and ſeveral more have been done ſince 
by others. From the likeneſs of the elements, ſome of theſe are ſuppoſed 
to be different returns of the ſame comet : firſt, thoſe of 1531, 1607, and 
1682, with a period of 75 or 76 years, may be expected again about 1758: 
ſecondly, thoſe of 1532 and 1661, after a period of 128+ years, may 
probably return about 1789: thirdly, the obſervations of that in 1356 were 
very groſs, and thoſe in 1264 ſtill more defective, fo that neither orbit can 
be ſuppoſed to be at all accurate; yet from their likeneſs, though not 
agreeing very well, may not unlikely be the ſame, and come again, after a 
period of 292 years, about 1848: laſtly, the comet of 1680 was a very 
remarkable one; and as at equal intervals, A. C. 44, A. D. 531, and 1106, 
others were ſeen in ſome reſpects like it, ſeveral perſons have ſuppoſed 
they might be the ſame, being 575 years going round the ſun; yet, 
no obſervations being made at any of the three former times, it was 
but a gueſs; and if the comet of 1106 was ſeen in March in Cancer, 
as the manuſcript Mr. Dunthorne mentions, Phil. Tranſ. XLVII. p. 287, 
ſeems to ſay, it could by no means be the ſame as that of 1680, which 
cannot get beyond Taurus in March, nor be ſeen in Cancer after Decem- 
ber; the period therefore of that comet mult remain doubtful, till further 
light appears. 

It may be objected, - that the two periods of the comet of 1682 being a 
whole year different one from the other, there is no knowing when to 
expect it again. The difference indeed is very great, conſidering how true 
the planet's motions are found to be; yet 1 fear we muit not expect 
the ſame regularity in a comet's orbit as in a planet's, they being ſubject 
to many greater errors: firſt, croſſing all or moſt of the planet's paths, 
they may come nearer to one or other of them than any of the planets do 
to each other, and be more affected by their mutual attraction; eſpecially 
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if near Jupiter or Saturn, the greatneſs of which bodies, weaker power of 
the ſun, ſlowneſs of their motion, and conſequent long continuance near 
one another, and direction of the comet's path nearly. toward the ſun, all 
Join to make the alteration of its orbit more ſenſible : 2dly, a ſmall change 
of angle will make little difference in a planet's orbit, which is always nearly 
perpendicular to the ſun; but when a comet's path makes only five or ten 
degrees angle with a line from the ſun, a little variation will bear a greater 
proportion to that fmall angle, than to 90 degrees: 3dly, as a comet's 
greateſt diſtance is many times its leaſt, if by a planet's attraction the peri- 
helion is altered but a few miles, that may be greatly multiplied in the 
aphelion; and if the angle at firſt is changed but one minute, it may make 
a great alteration of length, in running tour times as far as Saturn, and 
back again: 4thly, there is but little difference in the velocity of a body, 
going round the ſun in one or two hundred years, and of one keeping 
a perfect parabola; ſmall therefore muſt be the difference of one revolv- 
ing in 75 or 76 years, eſpecially if the ſame power, which increaſes its ve- 
locity, ſhould make its perihelion diſtance greater. Now the comet of 1682, 
in its deſcent toward the fun, may be near Mars, but that being ſmall will 
hardly affect it much; again, in going from the ſun, it may pals near Ve- 
nus, a little before it gets to the deſcending node, and near the earth a little 
after it: if then one or more of theſe planets ſhould be in that part of their 
orbit when the comet paſſes by, they may make ſome change in its motion. 
The comet of 1680 is very liable to alteration, as in its deſcent it may paſs 
not remote from any of the planets, extremely near the earth, and but a 
little way from Venus; its motion alſo being all the time almoſt directly 
toward the ſun, and its perihelion diſtance ſo very ſmall, a little change in 
its motion might make a very great one in its orbit. 

The method Sir Iſaac Newton gives, in his Principia, is from three ob- 
ſervations of a comet, at proper intervals, to find its real trajectory; and 
Book III. Prop. 41, he has explained in order the ſeveral proceſſes, deſigned 
chiefly for conſtruction, which was the way he uſed in his example of the 
comet of 1680. This operoſe problem Dr. David Gregory has more fully 
explained and demonſtrated, in the fifth book of his aſtronomy: it may 
allo be reduced to triangles, and calculated by numbers, which is much 
more accurate than conſtruction by lines; and though conſiſting of about 
an hundred triangles, Dr. Halley undertook it for 24 comets, as others 
have ſince for 20 more; and ſome of them, by greater care or nicer 
obſervations, to a very great degree of exactneſs. Yet as a com- 
pleat liſt of the triangles ufed, and ſeveral cautions neceſſary in practice, 
are not publiſhed, I have choſen to ſet them down here, not generally 
repeating the demonſtrations, which Sir Iſaac Newton and Dr. Gregory 
have already done, but ſuppoſing one of thoſe books at hand, to add ſome 
obſervations for preventing miſtakes, and ſhewing how it may be reduced 
to triangles : the letters here uſed are the ſame as in Sir Iſaac Newton, 

except 


* 
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except o_ few which he had not, and are generally thoſe which Dr. Gre- 

ory uſes, 
x He then who would calculate a comet's orbit by triangles, ſhould 
firſt conſtruct it as true as may be by lines; for as the method is ap- 
proximation, it is to no purpole to calculate nicely, while the point tried 
is much wrong, as the firſt gueſs will moſt likely be; and as the accuracy 
depends on having, in fig. 2. B near þ, (fee Greg. V. 18, 19.) he cannot 
at firſt chuſe ſuch obſervations as will make it ſo. Firſt therefore, out of 
a ſet of obſervations on a comet, chuſe three ſo that you gueſs that interval 
of time when' the comet was neareſt the ſun is the ſhorteſt, but no great 
nicety is required this firſt time. On a large ſheet of paſteboard, draw a 
Circle ten inches radius for the magnus orbis ; mark the points the earth was 
in at the three times of obſervation, and call them T, 7, and r, (fee fig. 1); 
from theſe draw the three obſerved longitudes of the comet, TA, #B, and 
7C: on 7B take any point B, let V be the interſection of Sz and Tr, 
and y the place the comet was in perpendicularly over B; make Sy*: SB 
X R:: V: BE, which ſet off on the line 8 B: through E (Newton's 
Princip. III. lemma 7.) draw A C cutting T A and v C, fo that AE: EC 
as the time between the firſt and ſecond obſervations, to the time between 
the ſecond and third. A and C are near enough for the firſt trial, the 
curtate places of the comet in its orbit. To try how true they are, let 
T A be to the perpendicular A M, as radius to the tangent of the comet's 
apparent latitude the firſt time, and C: C N:: R: tang. of apparent lati- 
tude the laſt time, and draw MN the chord of the parabolick arc MyN, 
along which the comet moved, while the projection of the points on the 
ecliptick are A, B, C: then ſay SB:Sy::SB+3BE to a fourth number, 
nearly equal to (SR, ſee Greg. V. 20.) the diſtance from the ſun at which 
a comet would move the chord MN, in the ſame time as it really did go 
the arc MyN: let X be the length run by a comet at the earth's mean 
diſtance from the ſun, in the time between the firſt and third obſervations 
(Newt. Prin. III. 40.) then LSR: radius::X:MP, being the length 
a comet would go in the ſame time at the height SR. If MN be equal to 
MP, the point B was taken right; but if very different, as may eaſily be this 
firſt time, take a new point &, find à c, and try till MN is nearly equal to 
MP. Being now near the matter, we muſt be more exact: biſect the trueſt 
AC in J, (ſce fig. 2.) erect a perpendicular Ii Bd draw Sz, and erect 
Av: if falls on or near B, the obſervations are rightly choſen; if not, take 
one or more new obſervations, to make B as near as poſlible to , and ra- 
ther between i and than otherwiſe, (Greg. V. 18, 19.) 

The eircle drawn for the magnus erbis will do again, as will T, 7 and x, 
if carefully drawn as to angle and diſtance, and the ſame obſervations are 
{till uſed; as allo the three longitudes I A, B, and C. Set off /B as near 
as now known, draw A C as before, biſect it in I, erect the perpendicular 
I; B, (ſee fig. 2.) compleat the rectangle Ii x, and u is nearly the 


vertex of the parabolick, arc ABC; (Greg. V. 19. coroll.) but may be 
further 
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further corrected thus. Produce I to n, ſo that a = IA; through S 
draw ng Sn, in the line BZ take a new point E, and if the former length 
BE is not true enough, which yet it will generally be for conſtruction, a 
truer length for B E may be found, as directed preſently for calculation, 
thus: a ſidereal year is to the time between the firſt and third obſervations, 
as the circumference of a circle to the lenzth of the mean arc the earth 
moves in that time; the ſquare of halt that arc divided by twice the radius, 
is the fall of the earth in half the time: this, if now done accurately, need 
not be repeated in N*. 7 of the calculation: then SB: Sy::SB+3Iv:SL 


and 8 L: R Xx SB +51+ : : the fall of the earth: BE the fall of the comet. 
Through E draw A C,, and form the rectangle I 7 , w is the vertex of 
the parabolick arc, (Greg. V. 19. coroll.) and BZ divides the chord very 
nearly in proportion to the times (V. 18). It remains then to try whether 
the point B was gueſſed right: ſay then SB: SY:: S II: SR, and 
as above find MN and MP: if they are not equal, draw GP parallel to 
CN, then is C' G the error; take a new length 7h, and repeat the proceſs 
to find a new mn and mp, and error cg. The two figures 3, which are 
the ſmall part YC G of fig. 1 and 2, ſhew the two caſes of this correction, 
when C and c are on the ſame or oppoſite ſides of z; where a line drawn 
through G and g the two points of error will cut YC, that is in the point the 
comet was really over, when, by a wrong gueſs at the length? B and 75, it 
came out C and c; and ſetting off A F and 4 / equal to C G and cp, the 
true point x may be in like manner found. We may now either proceed to 
calculate the orbit arithmetically, from the length of B now very nearly 
known, or find the elements of the orbit by conſtruction thus; (fee fig. 4.) 
two points of a parabola m and u, perpendicularly over the curtate places x 
and z, with the focus the ſun, determine the whole curve: draw then x2, 
and erect two perpendiculars xm and zu, the tangents of the comet's lati- 
tude at the firſt and third obſervations, T x and v being the radii; S8 82 
drawn through the ſun and the interſection of xz and mu, is the poſition of 
the comet's node. ze a perpendicular let fall from z on S$2, is to z the 
tangent of its Jatitude, as radius, to tangent of the inclination of the orbit. 
Produce the perpendiculars x and ze to m and u, as coſine of inclination to 
radius, which will be in that poſition to each other, the ſun and line of 
nodes, as the comet was in its orbit at the firſt and third obſervations; on 
mand n (fig. 3.) with radius Sm and Sn draw two circles; a tangent to both 
circles may be drawn by the eye, or thus, biſect mx, draw a circle on that 
center paſling through m and x, and ſet off m =Su— Sm, which 
produce to d and *; 7x9 being parallel to my, which is perpendicular to 
both radii» and 19, touches both circles, and 8 a perpendicular on it 
from 8, is double the perihelion diſtance: (De la Hire's plain conicks.) 
Wheretore P, the biſection of S, is the vertex of the parabola or perihe- 
lion point, whoſe poſition is determined by the angle 18 P or SP; as is 
the time the comet was there, becauſe the parabolick ſpace 158 m, is = 

the 
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the parabolick ſpace mSP, as the time between the obſervations, to the' 
time between the perihelion and firſt obſervation. 

Thus are the elements of a comet's orbit found by conſtruction; but if 
exactneſs is required, lines will not do it, but the proceſs muſt be reduced 
to triangles, and calculated by numbers. And firſt ſee that the obſer- 
vations are good, or elſe be content with conſtruction, for it is to little pur- 

ſe to calculate nicely by uncertain data, Next try whether the times are 
rightly choſen, by the directions already given, (ſee page 7.) and, for fur- 
ther accuracy, be not content with the earth's places as found by the tables 
of the ſun, but correct them by the menſtrual parallax. The weight of the 
earth being to that of the moon as 39.788 to 1, the diſtance of the moon, 
is to the diſtance of the common center of gravity, as 40.788 to 1. (Newt. 
Princ. III. 37. cor. 4 and 6.) In fig. 6. E is the earth, and M the moon, 
revolving round C their common center of gravity which moves regularly 
along the magnus orbis AC B round the ſun S; then at any time the ſine of 
the moon's horizontal parallax, is to the ſine of the ſun's parallax divided by 
40.788, as SC to CE. In the triangle SCE, given SC, CE and SCE, 
then CS E is the required correction of the ſun's place, and SE the real 
diſtance of the earth from the ſun. This triangle however need not be 
ſolved, the tables IV. and V. giving the required correction in angle, and 
the length of the line ED, to be added to or ſubſtracted from SC, the 
diſtance of the ſun as found by the common tables. As the moon has 
ſometimes above five degrees of latitude, and therefore the earth is not ab- 
ſolutely in the plain of the ecliptick, for perfect exactneſs that ſhould be 
allowed for; but as the whole menſtrual parallax is very ſmall, this, which 
is but a ſmall part of it, may I ſuppoſe be ſafely neglected. Laſtly, before 
calculating, draw a ſet of figures ſuited to the particular caſe, for no general 
rule can be given where to add and where ſubſtract; the caſe I have 
drawn, and ſuited the plus and minus to, is the comet of 1742; and another 
ſet of figures will ſhew, whether to add or ſubſtract in that caſe. _ Thus 
prepared, the following is a liſt of the triangles required, what is given 
and what is ſought, for fixing the due length of the lines, which determine 


the comet's trajectory. 4s, 
N.. [Triang Given. ] Sought. Remarks, 
ITZ ST, 87, and TS7 IST 7, Szr. s TZ —STY=7TY. 
| | ſand TI [S7T—SrY=T;Y 
2 T VT andy T (No. 1) and T Vr TY and 7 Y}See fig. 1. 
3 [8 B |-B (a gueſs) S? and 8B y 8B and 5 Bless B ps 
4% By J perpendicularly over B | - Show + 
| [Lat.::/B:By 
63 85 (Ne. 3 By Ne. 4) 8 B = (oe) |S y (Conſtruction 
. 85287278 FSL t taken from the lad 
| 65.256 UTW:: 2 RX 3.14159]: @ 2 0 J. 25. 
7 365.256: U＋ ix * 1 


5 D 


SI, Iz (No. 15) and SI; 


AH No. 10) AV H and 5. Ne. 9 
[A H, HC and AH 0 
BE(N".8BZE(=90")BE4—=SD7—ACH, 
SR(=SB-—BEJIE(=2AC——AE)SEI(N®.1 5 
Iz, IX (No. ”” i I x (= go 


SI (Ne. 16) Iv and 81 CESIE+Iai) 
SI, In (No. 18) and SIy 


: H Dt: 


U+W:U:: acl. 


Of the Di jervrie concerning Chinn 
87 n. f= A 


28 , 87 D and 58 7 (Ns. 3) 
W: UT W:: DE;: 


1 . 


BS =I 
SIE and SI 
311 
XI 
8 4 


Land 8, 


SB, SE and BSE 
BDD'(N®.9)DBD' 


8B f 


Ar gra = BDꝰ and DD' 
SB:Sy::Su+HITuſSL 


$D4-BE—SB=DE 


AH equal and parallel to 


| D 
»D4HY—ryLHr 


rern N REGE 
| [= 1809 


See fig. 
SIE+9 


LAN 1.5 I 
2S1=SZ.yS1 - ISE SE 


281 


the Suppl. of BS 
V. 18, e 


Greg. V. 21. 


SLI: RZXSAHTII * BE” BD'+BE=DE' 
SB, BE“ and SBE' Ne oo SE' and BSE' 
Repeat 10 — 19 to find Xo, ST, Iv and Su 
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If M N=MP, M and N are two true Points in the comet's orbit, proceed therefore 
to No. 89; and thence find the elements; but if not equal, take a new point 6, ſo that 
Sy ht: :Ye:Ye' and repeat the whole proceſs, except Ne. 1, 2, and 7, 
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82 g fg. „EACH x- 200 %% Ne. 67 2 175 YC'—YcC Teac 
83 CG T»: C' p:: Cg. C rC -C rA 
— 5 In like manner find A x IA'-A'szzT x 
51s | 
86]1' xm R;: tang. Lat.: 0 v Af 
8717 &n R: tang. Lat.: 8 
$8]xY = L.a(= 12 T Vj VS and * Ives and «| 
89iSTx|}ST, Tx and STx f TSxand Sx | 
9087 [S 7, Tz and 82 &“ 128 and Sz|[72S—Yzx=Szx 
91 (zn—xm=)rn:rm::zn:28 See fig. 4. 
9215 8 (No. go) & A and Sz No. go) |zSQandSRNjrSz—zSQR=78NQ, 
935 , |Sz, zSyp and 8 e ( oe) e | [Place of the Node, 
94j# Ze ae, ZA and nzp (=90®) : x:: RI tang. z f |Inclination of the Orbit. 
g5jSxmſSx, xm and Sxm (='g0®) Sm 
| 9008 S , & and Sz»(=90®) 82 
97] mn |r m (Ne. 88) 7 (No. 907 90 m. | 
98\S m » Sm, Sn and mn Sz mand mSn\See fig. 5. 
99 [on 1, ny (=S raed 1 IS S- 1 8b 


Of the Diſcoveries concerning Comets. II 


Siren. sought. Remarks. 


No. Tnang 
1008 N 8, SA (No. gz) 8 18 ſjaSP— 8A P SS. Perihelion from 

Sn, 18 h, and SY» ( 9g g Tsp. Perihelion Diſtance. 8 

* Parabolick ſpace PS PSN, is to P Sm, * time between the 8 of 


| Node. 


| ſervations, to time between the Perihelion and firſt obſervation ; Perihelion. 


N. B. The parabolick ſpace may be either taken out of the table of the parabola, or 
calculated in the ſame manner that was done. 


Ne. 7. I call the time between the firſt and ſecond obſervations U, and 
that between the ſecond and third W. Then a ſidereal year is to the whole 
time, as the circumference of the circle to the arc moved in that time: 
and the ſquare of half that arc, divided by twice the radius, is the earth's 
fall toward the fun in half the time. 

Ne. 6, 7, 8. I find BE this way rather than Sir Iſaac Newton's, which 
is only an approximation, and irregularly too great or too ſmall, as the 
times are more or. leſs unequally divided, and Tr in the more or leſs 
curved parts of the earth's orbit. But this way, if found as in N*. 23, 
24, would be true; and S being not yet known, I uſe SB for it, which 
is very nearly the ſame: nor is IA yet found, but as the comet has been 
already conſtructed, it is there given near enough for this procels. 

Ne. 20. Since, by Greg. V. 18, the right line 28f5 = 38 is the truth, 
full as eaſy, and, requiring no taking out natural numbers, is leſs liable to 
error, I wonder Sir Iſaac choſe to approximate it by the point , and 
of=3So +3172, (See his fig. Book III. Prop. 41.) | 

Ne. 23, 24. In Greg. V. 21, the comet's fall at the height SL is 
MV=V Z, (ſee his fig.) Now B and ꝶ nearly coinciding, by ſimilar 
triangles SB: Sy (Ne. 5)::SI(=Sp+3Ip):SL. Again, SL*:R*::&þ 
(the earth's mean fall) : the fall at the point L. Greg. I. 42. And by 
ſimilar triangles SL:Sw-+xl#:: the fall at L: BE; then SL*:R* x 
Su ++4Is::C4:BE. This is the true length of 4 Z or BE, and ſeldom 
ſenſibly different from B E,, which yet being more perpendicular to A C, 
is a little ſhorter; and if BE is ſo long and ſo oblique to AC, that the 
very ſmall angle EB E will ſenſibly alter its length, then the fine of 
BE &: fine of BE:: BE: BE may be ſomething truer. 

No, 36. The third proportional to S % and Sk +31, which is the 
truth, ſee Greg. V. 20, is eaſier found in Logarithms than S +31. 

Ne. 37. It is here fit to ſhew cauſe for this conſiderable variation from 
Sir Iſaac Newton. Greg. V. 20, ſhews that a body at the height SR (ſee 
his fig.) would move the chord A B, while the comet really moved the arc 
AVB. Now , /and ę, in fig. 2, are the projection on the plain of the 
ecliptick of his V, L and R: then SR, the hypothenuſe of the right-angled 
triangle Se R, is Gregory's line SR, and therefore the length ſought. Sir 
Iſaac's IDZSw +374 is nearly the ſame as Sg; but his IO, being the 

comet's 


| 
1 
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comet's mean height above the ecliptick, may if the time is unequally 
divided, and the inclination of the comet great, conſiderably differ from 
the height ſought at Se, which is in S produced: therefore, as in N'. 23, 
SB:Sy::Se:SR, by ſimilar triangles. ET Dur | 
Ne. 38, 39. M and N being the points the comet was really in, per- 
pendicularly over A and C, T A,, the curtate diſtance, is to A'M the 
height, as radius to tang. of the apparent latitude at the firſt obſervation. 
The like of CN. 

Ne. 41. The reaſon of this double proportion is this: MN, and of 
courſe A C and the perpendicular Ve, is too large in the proportion of 
MN to MP; but M will increaſe or diminiſh, as Sy is leſs or greater 
than Sy. Greg. I. 27. This however is very hard to find, and only an 
approximation at laſt. An eaſier and as good a way is, to compare the 
error of the laſt conſtruction with the error now found by calculation: 
thus NP—NP the difference of the errors, is to -B -B the difference 
of the gueſſes, as NP the preſent error, to the required correction of B. 
Ne. 80, 81. Sir Iſaac Newton takes CGS g N; but as the correction 
is in the plain of A C, not of MN, I make G the projection of P, as C 


is of N. And if CG is not parallel to cg (fig. 3.) or Ce bears not the 


ſame proportion to C, as Aa to TA, it may make ſome difference in 
the places of x and z, though ſeldom much. | 

Ne. 80, 8r, 82, 84, are not wanted if AC is parallel to ac; for the 
83 and 85 will be, NPTAup: NP:: Aa: Ax: : Ce: Cz. 

Sir Iſaac Newton in his next propoſition, and Dr. Gregory V. zt, 
ſhew how, by the rule of falſe, to correct ftill further the comet's orbit as 
above found: but that I have here omitted, as hoping and expecting that 
the directions I have given, being contrived to avoid all error as much 
as poſſible, will give the orbit true enough without that laborious cor- 
rection, which I can hardly think is much leſs trouble than the calculation 
of the orbit itſelf. The changing the comet's parabolick orbit into its real 
elliptical one, by this correction, thereby to diſcover its period, can I doubt 
be at beſt but imperfectly done, from the ſmall part of the orbit we can 
ſee, eſpecially if ſo true a parabola as the comet of 1744 had: and unleſs 
ve ſee a comet for a very long time, we muſt be content to wait for that 
more certain, though tedious diſcovery, the returning after another period. 
If any one however, deſirous of the utmoſt exactneſs, chuſes to undertake 
this laſt correftion, Sir Iſaac Newton and Dr. Gregory have both explained 
and ſhewn the uſe of it. | | 

As ſeveral perſons, eſpecially of late years, have apply'd themſelves to 
finding by Sir Iſaac Newton's method, the orbits of ſeveral comets; but 
the reſult of their labours is no-where that I know of, collected into 
one view, I have here made a general table of all that I have found. And 
as ſince 1700 many are calculated by two perſons, I ſet down both orbits, 
not always knowing which is beſt, and thinking it uſeful to preſerve all, 

| to 
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to be at leiſure compared, either by obſervations already made, or by thole 
who ſhall ſee their next returns. Some of theſe different orbits vary little, 
as that of 1744, others differ widely, as that of 1739; probably ſometimes 
from defectiveneſs in the obſervations one or both of the calculators uſed. 
I found ſeveral difficulties in making this table, from falſe prints, and 
authors not being always careful to ſet down the aſcending node, having 
more than once found two perſons ſet down the ſame comet's node in the 
oppoſite ſigns. By comparing the orbits with the obſervations, I have aimed 
to avoid miſtakes, but have not met with obſervations of all of them to 
compare with, and leſſer errors may. eſcape; if therefore the authors, or 
any one elſe, ſhall find any miſtake inadvertently ſlipped in, I ſhall be 
obliged to them for an account of it, and not fail to correct it when 
opportunity offers. See the liſt in table I. | 

The firſt 7 of theſe comets, and thoſe of 1593 and 1596, being but 
imperfectly obſerved, can be but groſsly done; as allo thoſe of 1678 and 
1702, unleſs the calculators uſed better obſervations than I have tound : 
that of 1533 will by no means ſuit the obſervations in Hevelius, fo that 
I ſuſpe&t ſome miſtake or falſe print: Struijck gives the comet of 1699 
from Caille, but makes the perihelion Jan. 2, and the aſcending node in 
=, Which is right I do not know, any further than that I have found Caille 
careleſsly ſetting down the wrong node in other inſtances : not having met 
with the obſervations, I can ſay nothing of the accuracy of thoſe of 1699, 
1706, 7, 29, 43, and 48 : Downes's orbit of the comet of 1718 ſuits bett, 
ſo far as I have tried it, and Caille's of 1739: none of the orbits of the 
comet of Jan. 1742 agree well with the ſet of obſervations in Phil. Tranſ. 
No. 481; mine, which was calculated from the obſervations there men- 
tioned of Mar. 2 and 16, and Apr. 2, agrees I think as well as any of 
them, but generally gives the latitude too ſmall, being done a good while 
ago, from a more imperfect liſt of triangles than that here given in pages 
9, 10, 11: C and Struijck differ 10 degrees in the node of the comet 
of December 1742, which is probably a falſe print, but I cannot correct 
it: the comet of 1747 was ſeen in Auguſt 1746, half a year before its 
perihelion, being then between two and three times as far from the earth as 
the ſun is, and between three and four times the earth's diſtance off the 
ſun; and its perihelion being above twice the earth's diſtance, we muſt 
not expect exactneſs there: Dr. Bradley's two comets of 1723 and 1737 
are very accurate; as is alſo Betts's of 1744, calculated from obſervations 
made between Dec. 23, 1743, and Feb. 18, 1743-43 but as it was ſeen 
for a little while about two months before, when far diſtant from the earth, 
and much more from the ſun, I have compared three obſervations ſent me 
from Mr. Morris with Betts's orbit, and found them to agree perfectly; 
which proves both the truth of the elements, and that the comet's elliplis 
was ſo far at leaſt inſenſibly different from a parabola; or elſe thoſe obſer- 

vations, made four months before the — and two before the obſer- 
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ſo well: the hour 


vations the orbit was found by, would not have 


of obſervation not bein 


8* 17“ each evening. 


g given, I have in the following table calculated for 


Comet of 1744, ſeen in 1743. n 
| | Obſervation. | Calculation. 
Long. Lat. Long. | Lat. 
| Fd * © * * 
Oct. 2218 26. 46 N. 7.35 26. 41N. 7.35 
271 24.14 8.28 24. 15 8.31 
Nov. x] 21.25] 9. 260 21.25 9.28 


whoever calculates or collects orbits, ſhould remember, that it is the aſcend- 


I collected theſe orbits from firſt, Dr. Halley's 24 comets, now printed 
in his aſtronomical tables; ſecondly, Caille's lift in his aſtronomy, art. 560, 
Robertſon's tranſlation, page 236; thirdly, a collection by N. Struijck, 
Phil. Tranſ. Ne. 492 ; fourthly, ſeveral ſingle ones, 1723, 37, 39, 44, and 
1264, from Phil. Tranſ. Ne. 382, 446, 461, 474, and Vol. 47, page 283, 
and Mr. G. Whiſton's of 1718, from himſelf. The reaſon of my adding 
and altering ſome particulars in this table are theſe: the articles uſed in 
calculating a comet's place are, the time of the perihelion, log. of diurnal 
motion, diſtance of perihelion from node, coſine and fine of the comet's 
inclination, place of the node, whether direct or retrograde, and log. of 
the perihelion diſtance ; theſe therefore are all inſerted : and ſince, notwith- 
ſtanding care, falſe prints will ſometimes creep in, and I have met with 
difficultles from them, I aim to frame this table ſo as to find them out. 
The obſervations will ſoon ſhew whether the year of the comet is right; 
but on the ſecond column I neither have, nor know how to find any check: 
the log. of the diurnal motion is found from the log. of the perihelion 
diſtance, if therefore theſe articles agree together, both are probably right, 
if they do not, the natural perihelion diſtance will ſhew which is true: 
the perihelion place is a fictitious thing, for its diſtance from the node is 
meaſured in the plain of the comet's orbit; but that, eſpecially in a very 
oblique comet, is by no means the ſame number of degrees on the eclip- 
tick, except at the nodes and their perpendiculars; the only uſe therefore 
of inſerting it is, by comparing that, the node, and perih. poſt nod. to- 
gether, to find out any falſe print: as to the ſeventh column, Dr. Halley 
gave the diſtance of the perihelion from the node, whether before or after 
but I count the number of degrees a comet moves, from paſſing its aſcen- 
ing node to its perihelion, whether more or leſs than 180 degrees; this ſaves 
a little trouble in computing a comet's place, as I ſhall ſhew when I come 
to explain that, (ſee page 18). The node, being the connexion of the plain 
of the ecliptick with the comet's orbit, is the key of the whole work; and 


ny 
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ing node muſt be inſerted, and the article perih. poſt nod. reckoned from 
that, or elſe confuſion is cauſed, and the comet found in falſe latitude : 
giving the inclination of the orbit is not ſtrictly neceſſary, if its ſine and 
coſine are but given, which 17 one another: the twelfth column needs 
no explaining : and in the laſt I give the calculator's name, where I know 
it; but as Caille names no author, thoſe taken only from him are marked 
C, as I can trace them no further. 

Dr. Halley made a table of the parabola, for finding a comet's place at 
any time, printed with his liſt of orbits, and ſhewed the way of uſing it: 
he goes the direct way, for, dividing the firſt quadrant of the parabola into 
100 equal parts, he gives the angle each is in from the vertex, and its in- 
creaſe of diſtance from the focus : but the calculation being tedious, and 
one ſuch part altering the angle but little, at a diſtance from the vertex, 
he computed every part only to 100, that is, to the latus refum, and to 
every ſecond, fourth part, or greater interval afterwards. This table is 240 


lines in all, but though very uſeful has ſome defects; for, being too ſhort, 


the differences are often too large, and too unequal, for finding proportional 
parts truly, eſpecially in the log. of the diſtance; again, proportional parts 
can hardly be found at the breaks, where the interval alters from 1 to 2, 4, 
10, 20, 500, 40000, and 50000; laſtly, it may however ſerve as far as 
1000, that is, 144*+ from the perihelion, which is far enough for many 
comets, but thoſe whoſe perihelion diſtance is ſmall, are ſeen much further; 
that of 1680 goes near 1624 within four days after its perihelion, and 
may be ſeen to about 174*, this table therefore will by no means do for 
that. Finding theſe inconveniences, and not caring for ſo difficult a cal- 
culation as Dr. Halley's, I thought of interlining his table by the differences, 
but found it very troubleſome; and being adviſed to make a new table, on 
an eaſier plan, to find the diſtance and ſpace from the angle, I conſidered 
it, and found the demonſtration plain, the calculation very eaſy, the method 
ſuch as might be carried on regularly, from beginning to end of the table, 
and having finiſhed it, the differences were more regular than I expected; 
for proportional parts will determine to about half a ſecond, the angle the 
comet of 1680 is in from the ſun, at the greateſt diſtance we can ſee it, 
and the jog. of diſtance almoſt to perfect exactneſs, in any part of the table. 
The principles of this method may be ſeen in fig. 7. and let R ſtand for ra- 
dius, 5 for ſine, and v for verſine. 


j SC=ST=SR Dela Hire's plain conicks, 
(1) IS Se F. Parabola, Prop. 4, cor. 
r 
(2) CPq=Pr=Sc—SP=y—r 
(3) RQ=="rq9=2SP Prop. . 
(4) ee ogy . 12481 


RQ: :v, of RSC: R 22 
(5) n 7 (See I, and 3.) 


Pr OP. 7. 


065 


| 
| 
| 
. 
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(6) R:: . | 


 (SOmP=iSP+IPQxo 
(7) ser FTF Quadrature of parabola. 


| SP+P | — 
5 280 PR 5 Sx „ LID i E 
8P＋P — | 
28cnP—=2 — Lo EL e 


e may be found a little eaſier thus, by fig. 8. 
(9) SB*=ABxVB=2Rv by ſimilar triangles, 


(10) su- S of 3SCB | 


R CS 2 
(1) MH NTS = as before found. 


Examples of the firſt method. 


Angle from aphelion 112. 55” „63. 0 
2 o. 30 10300 o. 30 10300 
YU 0.1428243 9.7712991 
„ le . 582052 1.4394 o. 5297309 3.3863 
2. 9. 9601655 2, 
2+e 0.536426 237 0. 7312940 55 
Ar. Comp. 8. 9. o969 100 126 9.0969100 81 
8e P 9.75 59015 302 0.318 1004 129 
99 | 34 
Examples of the latter method. 
. Angle rSc 122%. 45 Angle RSC 61. 10 
2978 86 
6 3 
SM o. 1132346 o. 5869212 n * 
5. 9.9248161 268 9.9425171 77 
24 0.5182349 132 0.7681176 74 
Ar, Comp. 8. 9.0969100 —— - 9.0969100 — 
Sen P 9.6531956 106 0.3944659 51 


This method of calculation, by which the parabolick table, N“. II. is 
made to every fifth minute of angle, ſuppoſes, as is the natural and regular 
way, that the parabolick ſpace at go degrees from the vertex is 1, and fo I 
ſhould have entered it in the table, had I been to chooſe ; but Dr. Halley 
having divided that ſpace into 100 parts, and fitted the log. of diurnal 
motion and method of reckoning to that, I have, to avoid contuſion, ſuited 
bf my 
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my table to his, by adding two to the index of the ſpace as above found. 
The log. of diſtance proceeds regularly all the way, with increaſing dif- 
ferences; but one break was neceſſary in the mean motion, for the log. of 
ſpace is extreamly unequal near the perihelion, as is the natural ſpace at a 
great diſtance from it; the firſt 45 degrees therefore is the natural ſpace, 
and the reſt of the table its logarithm: yet no difficulty can hence ariſe, 
ſince both are very regular where the table alters. As the differences in- 
creaſe very faſt toward the end of the table, No. III. ſhews how near pro- 
portional parts will give a comet's real angle and diſtance : 45 degrees from 
the perihelion is tried, becauſe there the differences of the log. of mean 
motion decreaſe, while thoſe of the log. of diſtance increaſe, yet no ſenſible 
error does thence ariſe : few comets are ſeen above 155 degrees, nor that of 
1680 more than about 174 degrees from the perihelion. The two firſt 
columns are the angle, and true log. of mean motion; the third is the angle 
which proportional parts would give as anſwering to that logarithm : for 
inſtance, 7.522283 is the true log. of mean motion for 178*. 57' . 30”, but 
proportional parts would give 178*. 57 .27” for it, that is 3” wrong; and 
7.523327, the arithmetical mean between the mean motion at 178*. 55 
and 179?, would be called the log. of mean motion for 178*. 57 30 
The fourth column is the true logarithm of diſtance; and the fifth what lo- 
garithm of diſtance proportional parts would give, as anſwering to the true 
log. of mean motion: and though the differences increaſe ſo greatly toward 
the end of the table, yet as both log. of mean motion and log. of diſtance 
increaſe proportionally, no error is thereby cauſed; and this is the caſe uſed in 
calculating a comet's place: but if on any other occaſion, the log. of diſtance 
at any certain angle is required, the ſixth column gives the log. of diſtance 
found by equal diviſions, the ſeventh its error, and the eighth how much 
that point of the parabola is by this error carried too far from the focus: 
for inſtance, 2.115806 is the true log. of diſtance at 169*. 57 x, by equal 
diviſions 2.115813 will be found for it, which is 7 too much, and that 
point is by this means made +35z:th part too far diſtant from the focus; this 
is the greateſt error between 169*. 55” and 170), for if tried at 1697. 66, 
57, 58, or 59, the error is leſs. We ſee then that in the caſe of com- 
puting a comet's place, this table will never err more than half a ſecond in 
angle, (much nicer than any orbit is known, ) and in all places gives the 
log. of diſtance true. 

Since the velocity of a body moving in a parabola, is to that of one 
moving in a circle, as 2 to 1, (Newton's Princ. I. 16, cor. 7.) the pe- 
riodical time of a planet, is to the time a comet of equal perihelion diſtance 
takes to go its firſt quadrant, as the area of the circle = 1 x 3.14159, to the 


area of that quadrant divided by the Va, that is, — I=1x*x/2; and 


2 


is therefore thus found, in a comet whoſe perihelion diſtance is the radius 
; / 
F 


of the magnus orbis : 


| 
| 
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3.14159:34/2::365%.6*,9%, 12 (365. 25639): (109.6 1543) 109". 14. 46. 13 


365. 25639 2. 5625978 Diurnal motion of comet 1682. Comet 1664. 
3 0. 1505150 
2 o. 30 0300 Log. perih. 9.765877 0.011044 
— x2 9882939 5522 
3 0.4771212 — — 
3.14159 o. 4971499 Perih. ſeſq. 9.6488 16 0.016566 
— — | 9.960128 9.960128 
109.61543 = 2.0398717 — 
100. 2. Log. d. mot. o. 311312 9.943562 


0.9122802 = 9.9601283 Diurnal motion. 


Its diurnal motion therefore is 100, the number of parts that quadrant is 
divided into, divided by 109". 14*.46'. 13”, the time it is going it; that 
is, 0.912280, whoſe log. is 9.960128. Hence any other comet's diurnal 
motion is found; for velocity is reciprocally as the ſquare root of the di- 
ſtance from the ſun, and the ſine of the angle (and therefore in ſmall angles 
the angle itſelf) is reciprocally as the diſtance; the apparent motion there- 
fore of a comet as ſeen from the ſun, is reciprocally as the cube of the 
ſquare root of its diſtance : the velocity being the root, the diſtance is the 
ſquare, and the apparent motion the cube. The diurnal motion therefore, 
of which I have juſt given two examples, is perih. ſeſq.: 1: :0.912280 : di- 

urnal motion. 
The log. of diurnal motion thus found, faves the four lines uſed in find- 
ing it every time the comet's place is computed : the log. of the time be- 
tween the comet's perihelion and time fought (reduced to decimals of a day, 
by table VII.) added to the log. of diurnal motion, gives the log. of mean 
motion, and if that is above 1.517428, its natural number is not wanted : 
find then in the parabolick table, Ne. II. the article next below the mean 
motion ſought, and ſay, difference: remainder : : 300” : proportional parts : : 
difference of log. of diſtance : its proportional 
parts. Required the angle and log. of diſtance, 378 2-577] ä 
anſwering to 1.519782; this is above 45%. 15; 3 ©477293 2-420 
then 986:378 :: 300: 115::263: 101; the angle : | | 
1 is 43. 16. 55”, and the log. of . — — — - — 2.003 
0.069658. The next thing wanted is the comet's | 
angle from the node: here, that we may always find it by addition, and 
Tave two lines in doing it by a ſingle proceſs, and not take it firſt from the 
perihelion, and thence from the node, I vary from Dr. Halley's method; 
for the article perih. poſt nddum is always the angle the comer moves, after 
paſſing its aſcending node till it comes to the perihelion, be it more or leſs 
"than 180 degrees; and uſing always the angle the comet has moved ſince 
| its 
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its laſt perihelion, (by taking the ſupplement to 360%, of the angle found 
by the parabolick table, if the place computed is before the comet's peri- 
helion,) theſe two angles muſt always be added together, whether the comet 
is direct or retrograde, before or after its perihelion, and in whatever part 
of the orbit its node is; and rejecting 360? if neceſſary, if the angle is leſs 
than 1802 the comet is in north latitude, if more, in ſouth. The tangent 
and ſine of this angle being uſed in the two next proportions, we muſt ob- 
ſerve, that an angle, its ſupplement, and 1809 more or leſs, have the ſame 
ſine and tangent, and that the angle reduced to the ecliptick, is always 
nearer o, 180, or 360 degrees, than the angle from the node. So then 
R: coſ. of Incl. of the orbit : : tang. of angle from node: tang. of the 
angle on the ecliptick, which added to the place of the comet's node if 
direct, or ſubſtracted if retrograde, gives the beliocentrick longitude ; as 
R: 5. Incl. : : 5s. of angle from node: 5s. of heliocentrick latitude. 

Again, the log. of the comet's perihelion diſtance, + log. of its increaſed 


diſtance as above found, + col. of heliocentrick latitude, gives the pro- 


jection of the cometꝰ's place on the plain of the ecliptick, and the ſun's place 
and diſtance from the earth being found, in the triangle SCE, fig. 10, 
are given SC, SE, and CSE, therefore the leſſer ſide is to the greater, 
as R : tang. of an angle, and R: tang. of that angle — 459: : tangent of 
half the ſum : tang. of half the difference of the two other angles; then + 
the ſum ++ the difference being the greater, and + ſum — 2 difference the 
leſſer angle, the comet's geocentrict longitude is thence known. Laſtly, 
E C: SC, that is, ſine of angle at the ſun : ſine of angle at the earth ; : tang. 
of heliocentrick latitude : tang. of geocentrick. Taking out natural numbers 
being troubleſome and liable to error, I avoid it as much as may be; for 
inſtance, when the ſine of the heliocentrick latitude is 9.852389, which is 
above 45%. 23, its cofine and tangent are wanted, but not the angle itſelf ; 
then difference of ſine is to difference of tangent, as remainder of ſine to 
remainder of tangent; 21:42:: 18: 36 for the tangent, 
which is therefore 10.005847, as the coſine is 9.846542. 78 1.892 
In like manner let 10.261606 be the tangent of an angle |27 1.431 
above 619.17 .50'; then the tangent of 450 leſs, or above — 
16. 17.50” is thus found, 50: 78: 27: 42, the tangent then 5 1.599 
is 9.465972. — 


Caille's 
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| Caille s Comet of 1739. Barker's Comet of Jan. 1742. 
Log. diurn. mot. 0.217546 May 174.8. 39” N o. 130344 Feb. 184, 85. 32 
Time 20.0556 7 (0.30223 Perth. June 6.9. 59 20.7 368 1:316742] Jan. 28.14 .51 
Log. mean mot. 1.51978 * 1.44708 > carer 
1 number Ko | 7.12 27-9954 3 
- "Gap $5 19-55 1378-577] 577] 52 39"-23'-34 [495.695] 69518 38 
erih. poſt node 44 496+ þ — 300.4771203.420 "bs 328. 30. 10 0 T4009 
: 86.994] 994 — — |994841] B84] Þ} 
ng. from node 639. 29. 39 73. 101,002 7. 53.44 433 161.208 
Coſ. Inclination 9. 750778. SS 9.582340] N = = 
T. ang. from node 10.22975 8 N $ S 9.142021 9 $ © 
| 8 — ws. Bi 8 ; . 
Tangent of angle 9.980;28| 0 2 | 8.724361]2, ot a 
on ecliptick 435.42. 58J2 — 303 14. 75 — 
Sine of Inclinat. 9.917095 * 2 9.965701 D 
8. ang. from node 9.935294: MP 9.137884]. 
S. helioc. lat 85238 g S N = 8 FS 
CC 
|—= MR 13% 4216 „ Ges i 2 25.226. J 0 — 
og. of perih. 9.828388 - - T2 8865223 9 2 
0%. of diſtance 0.069658 Nr oO en — — 1 = Ky va Bio +15 
Col. helioc. lat. 9.846542 wo 95 + 4 9.996473 4 | L 
© — — — . Ay 
urtate diſtance 9.744588] = 2 903526218 2 
Earth from ſun errant 5 33 * 5 
[Tangent 10. 261606078 80% 6 5. fe⸗ 10.067768 331 6“ 2% 7.26” 
Angle 61. 15%? 1342416 49%. 1. 10% (C9. 
. —— 2.23.13 === 58.18 
r. of . 9465972142 es 2 + 8.846994] 424 — 1 1 
ang. of x ſum 10.051465 I fur 48 $23.13 10.7326331238 79. 30. 51 
. 4 iff. IS 13.14 2 - 20.4%, © 
Tang. of 4 diff. 9.5 17437 1 3 54 788 1 5. 
S. ang. at earth 9.701147 30. 9.59 © 9.931756[107 58.42.51 
ang. helioc. lat. 10. o05847 if 9.107112 — 
See fig 10. — 6; See fig. 11 
— at . 9 9-553769 55 
geoc. 71003 9.48 50 
Place obſerved. . Place obſerved 
eocent. lat. N. 27. . 10 N. 270. 9 N. 160. 59.“ 30 N. 169. 580 
Long. S 7.5.50 B 7.0 Vf 12.26.20 W 12 .24 


Beſides _— a comet's place, the parabolick table may be uſed in 
drawing any parabola. For, firſt, the natural number of the log. of di- 
ſtance at any angle, is the diſtance of that point of the parabola trom the 
focus, in parts of the focal length; thus any number of points may be ſet 
off, by the angle from the vertex, and diſtance from the focus. n 

og. 
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log. of diſtance at 42 degrees from the vertex is 0.059697 z its natural 
number 1.14735, that point of the parabola therefore is diſtant from the 


focus about 1+ of the focal length. 


Secondly, One. proceſs reduces this diſtance from 
the focus, to any other known meaſure: as let the 
arabola be 3.6 inches; then a 


point 42 degrees of, angle from the vertex 1s 4.1305 


focal length of a 


inches from the focus 


Log. dilt. 0.059097] 
3-6 0.556302 


0.61599 
Diſt. in inches 4.1305 


Thirdly, The angle in a parabola, at a great diſtance from the vertex, 
alters very little; in that caſe therefore, the points may perhaps be better 
ſet off, by the diſtances from the focus and from the axis, that is, the 


ordinate; which is thus found, R: 5. 


ang. from vertex : : diſt. from fo- . 17% — 9.239570 9.239670 
cus: ordinate. And if it be thought — — — 2.119408 = Win 4 
better, it may be done by the ordinate | e lengt nen 
and abſciſſa, which is always one fo- | 
cal length leſs than the diſtance from rr 228217 Inches 1223 
the focus. Take for inſtance the Diſt. a foc. 131.6461 473.9254 
ordinate, diſtance from focus, and [Abſciſla 130.6461 470.3254 


abſciſſa at 170 degrees from the 


vertex, both in parts of the focal length and inches. 
Fourthly, But the beſt way to draw a comet's orbit round the ſun is, 


marking the points at ſome certain interval from 
each other, as ſuppoſe 4, 8, 12, &c. days mo- 
tion from the perihelion; hereby the point the 
comet is in at any time may quickly be known. 
To find theſe points, multiply the comet's di- 
urnal motion by the number of days; the angle 
in the table correſponding to that, is the angle it 
is from the perihelion; as the correſponding 
log. of diſtance + log. of perihelion diſtance, 
gives the diſtance from the ſun, in parts of the 
magnus orbis. Try the comet of 1682, 40 days 
from its perihelion. 

Fifthly, When a comet whoſe perihelion di- 
ſtance is very ſmall, is a great way from the 
ſun, its angle from the perihelion alters very 

ſlowly ; the points therefore, if thought better, 
may be laid out by the diſtances from the ſun 
and from the axis, as juſt now propoſed in the 
third uſe. Find then the angle diſtance and 
ordinate of the comet of 1680, at 120 days 
from its perihelion. Yet if when a comet is 


much further from the ſun than 4 earth is, its | 


Log. diur. mot. 0.31 1312 


40 days 1.602060 
18.913372 
Ang. from per. 82%. of 
Log. diſt. 0.245413 
Log. perih. 9.765877 
0.011290 


Comet from ſun 1.0263 
Log. diur. mot. 3.279469 


120 days 2.079181 
RP 5-358650 
nge 177. 
Log. diſt, 2.039480 
Log. perih. 7.787106 | 
| 
2.6705 = 0.426586 
8. of angle 8.980807 
4X 9.407 393 
Ordinate 0.2555 


F 


angle 
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angle be not ſet off in the magnus orbis, but on a larger concentrick circle, 
it will I believe be as well done, by the angle from the perihelion and di- 
ſtance from the ſun. . a OCR | 

In this manner the angle, diſtance and ordinate of the comet of 1680, and 
the angle and diſtance of that of 1682, are given for every fourth day from 
the perihelion, as far as they can be ſeen, in table VIII. Table IX. gives 
the length of che abſciſſa and ordinate of a parahola, in parts of the focal 
length, for every tenth degree, and oftener at laſt. And table X. gives 
the hourly motion of a comet, at different diſtances from the ſon, (which 
is as the ſquare root of its diſtance,) both in parts of the earth's mean di- 
ſtance, and in miles, ſuppoſing the earth 77,000,000 of miles from the 
ſun, that is the ſun's parallax 10+ feconds; and the times which comets of 
different perikelion diſtances take to go from their perihelion to their latus 
reftums which are to one another as the ſquare root of the cube of their 


. 


thelion diſtance, as I mentioned above in page 18. 

Sixthly, As to the uſe of the table in the parabolick motion of pro- 
jectiles, ſee fig. 7. The abſciſſa PQ, which is the height they riſe, is 
always equal to SC—SP, that is one leſs than the diſtance from the 
focus, which is given by the table: the horizontal diſtance they fly, is twice 
the ordinate CQ: and QT (= 2 P Q, that is twice the abſciſſa) is to C 
(the ordinate) as radius to cot. of QC T, the angle of elevation. 

Calculating a comet's place by a parabola, which is a very regular 
figure, has no proper difficulty in it; yet, being full 30 lines beſides the 
ſun's place, Cc. is tedious; therefore an eaſy way to conſtruct a comet's 
place may be very uſeful, where only a general account of a comet's mo- 
tion is wanted, though by no means ſufficient where nicety is required. 
See then fig. 9. On a ſheet of paſteboard draw a circle five or ten inches 
| adius for the magnus orbis, the center of which is the ſun; and the real 

ce of the earth may be marked about the eighth degree of each fine, 
& little without the circle from = to V, and a little within it from Y to ; 
and divide the circle into ſigns and degrees. From the table of elements, 
Ne, J. mark true, both as to angle and diftance, the perihelion of the 
comet required: through the ſun draw the axis of the parabola, and by 
article 4. of the uſes of the parabolick table, (page 21) ſet off the ſeveral 
points of. the orbit, where the comet is at every fourth day's interval, on 
on each fide of its perihelion. But as comets do not move in the plain of 
the ecliptick, on the proper angle, draw through the ſun its line of nodes, 
and from the ſeveral points of the orbit, let fall perpendiculars upon it; 
on them mark a freſh row of points, whoſe diſtance from the line of nodes 
ſhall each be to their reſpective perpendiculars, as the cofine of the inclina- 
tion of the comet's orbit is to radius. Theſe points, which for diſtinction 
I-make little croſſes, form the curve of the projection of the comet's orbit 
on the plain of the ecliptick, which is always uſed in conſtructing a comet's 
place, and is, as Cailte fhews, art. 319 of his aſtronomy, itſelf alſo a pa- 

8 | Tabola, 
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rabola, yet has by no means the ſame focus or poſition of axis, as the orbit 
itſelf; as would more plainly appear, by drawing the comet of 1577. For 
better diſtinction, the parabola itſelf is a fine ſtroke; the figures are written 
on that ſide of the orbit which is fartheſt from the line of nodes, and con- 
ſequently from the projection of the orbit on the ecliptick ; and the titles 
of the comets, are written the ſame way as the comet moves. Thus is the 
orbit of a comet made ready for uſe at any time, and its apparent place 
may be thus found: wn 
Cham: the days from the comet's perihelion to the time required, and 
mark the point in the projection of the orbit, over which the comet then 
is; lay one edge of a parallel rule, from that point to the place of the earth 
at the ſame time, and the other edge paſſing through the ſun, will cut the 
magnus orbis in the apparent longitude of the comet. Again, draw two 
right lines, cutting each other in the angle of the comet's inclinations from 
their interſection ſet off in one of them the length of the perpendicular 
from the comet's curtate place to the line of nodes, and a perpendicular 
erected to the other is the tangent of the comet's apparent latitude, making 
the curtate diſtance of the comet from the earth the radius. Thus may 
firſt, . the courſe of a known comet quickly be traced, and in what part of 
the heavens to expect firſt to ſee it, when it returns again, be found; for 
ſince the period of no comet is yet known exactly, and for the reaſons 
mentioned in page 5, they will not perhaps. be always equal, we cannot 
fix the very month a comet will return in; ;and ſhould therefore know 
where to look, if it comes a little ſooner or later than is expected. Secondly, 
when a known comet returns, one obſervation will, with this ſcheme, ſhew 
its whole future courſe; for from the earth's place, at the time of obſer- 
vation, draw a line in the obſerved longitude of the comet, this cuts the 
projection of the comet's orbit in the place where it then was, whether the 
latitude agrees may be tried as above directed; and the day's motion 
marked on that curve, will ſhew where it will be at any other time. 
Thirdly, the periods of comets may perhaps be ſometimes found by this 
ſcheme, when the obſervations are too defective to calculate the orbit by. 
For inſtance, no comet ſeen in Auguſt in can be that of 1682, nor can 
one ſeen in June eaſily be that of 1680, which muſt be then cloſe to or 
beyond the ſun, but one ſeen in January between = and I may; it remains 
then to try, whether the latitude, motion, and other. circumſtances agree 
with what might be expected of that comet, and as they agree or not, the 
is a probability of its being the ſame, or a proof that it is not. * 
I have choſen as an example of this method of conſtructing, the comet 
of 1682, which is ſhortly expected to return; and in twelve ſhort tables, 
Ne. XI. ſuppoſing its perihelion any month in the year, ſnew what the 
apparent courſe of the comet would be, which are very different one from 
another; for as appears on view, from April to November it would move 
direct, be in ſome of the ſigns from V counting forward to 4, and chiefly 


in 
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in north latitude : between November and April it would be retrograde, be- 
tween II and wy counting backward, and be ſeen, diſappear, and be ſeen 
again: that if ſeen about the beginning of ſummer, being at or a little 
after its perihelion, it would make the beſt ſhew, and be ſeen the ſhorteſt 
time; but will make very little figure in winter. The two firſt articles in 
each table, are the place about which the comet might be firſt ſeen, if its 
perihelion ſhould prove that day which is ſet at the head of the table; for 
inſtance, if its next perihelion ſhould be Sept. 23, whether 1757 or 1758, 
then about Auguſt 14 it may begin to be ſeen, being in 24 degrees of U, 
with 7 or 8 degrees north latitude. Theſe tables ſhew in general how the 
comet would move, but in the middle of its courſe cannot- be depended 
upon for a nicety; as a ſmall inaccuracy may occaſion great error, if the 
comet ſhould croſs the magnus orbis in its deſcent toward the ſun about the 
middle of October, or in its aſcent about the beginning of May, when it 
may move 40* in a day: ſo alſo if its perihelion ſhould be a week or fort- 
night different from what I have ſuppoſed, it may make a conſiderable 
variation in its track. The two known periods of this comet are indeed 
more different than one could ſuſpect ; for the laſt was not 75 years, and 
an equal interval would make its next perihelion July 25, 1757; but if 
this revolution ſhould be as long as the former was, that is above 76 years, 
it cannot be till Oct. 23, 1758. Yet as the reſt of the elements agree ſo 
well all the three times, we cannot but ſuppoſe them to be the ſame; and 
as I can ſee no principle in nature to make its period alternately longer and 
ſhorter, I can refer the different intervals to nothing but thoſe irregularities 
to which comet's orbits are liable. Yet on this account I have in another 
table, Ne. XII. ſhewn in what part of the heavens the comet may be ex- 
pected to begin to be ſeen, in any month of the year; as ſuppoſe it firſt 
gets near enough to be ſeen the beginning of July, we find that its apparent 
motion will be then direct, its place the beginning of I, the latitude north 
and increaſing, and that it will come to its perihelion about a month 
afterwards. | | 
- Thus I have treated of the motion of comets, the gradual diſcovery of 
it, the way to find their real path, and to trace it either with reſpect to the 
ſun or the earth; by which means we may hope to know the times. of their 
revolutions better hereafter. But of their nature and uſes I have not ven- 
tuted to ſpeak, chuſing rather to leave ſuch points as are at preſent fo little, 
I may almoſt ſay not at all known, to thoſe, if any ſuch ſhall hereafter be, 
who by greater light afforded them ſhall be enabled to ſearch deeper into 
_ thoſe hidden works of God. The works of an infinite Creator are without 
number; knowledge, though ſo greatly increaſed of late, has by no means 
compleated the ſearch into the works of nature; freſh ſubjects of admira- 
tion and praiſe will ſtill appear, as long as God ſees fit to continue men upon 
earth, I nor can ſuppoſe that increaſe of knowledge will then ceaſe. The 
farther we ſearch into the works of God, the more inſtances of power, 


wiſdom, 
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wiſdom, and goodneſs we continually meet with. There are yet hid greater 
things than theſe be, for we have ſeen but a few of his works, was a wiſe 
remark of the ſon of Syrach, when contemplating and praiſing God for 
his many and wonderful works; and the ſame acknowledgment we may 
ſtill make. For to begin near home, multitudes of things, both inani- 
mate, plants, and animals familiar to us, were unknown in former times; 
and great proofs of wiſdom and goodneſs appear in their ſeveral properties, 
the plentiful proviſion made for the well-being and ſupport of all, and the 
fitneſs of every thing to its proper end, yet new diſcoveries are continually 
'made. But how greatly does our proſpect enlarge, when we look on this 
world only as one ſmall part of the works of our Creator, and on every 
other planet and comet as a ſcene of as many and ſtill various wonders ! 
nor can we regard the moſt diſtant bodies otherwiſe than as multiplied 
inſtances of the ſame power and wiſdom : how greatly then, conſidered in 
this light, do the heavens declare the glory of God! 


Theſe are thy glorious works, Parent of good 
Almighty ; thine this univerſal frame 
Thus wondrous fair, thyſelf how wondrous then ! 
M1LiToON. 


* 


To come then to the preſent point, he hath made all things for their uſes : 
comets, which are much more numerous than the planets, are doubtleſs 
deſigned for as wiſe ends, yet being ſo very different from them, both in 
appearance and motion, ſerve probably to quite different purpoſes; and 
poſſibly we who inhabit a planet, can have no more idea of the deſign of a 
comet, than one who never knew any thing of hearing could have of the 
uſe of an ear; he might juſtly conclude, that ſo artful a machine was not 

laced in the head for nothing, and ſo may we of comets, but the real 
intention we could in neither caſe find out. The appearance of a comet's 
tail is very ſurprizing, and various have been the gueſſes at the cauſe of it ; 
Sir Iſaac Newton's I think as plauſible as any; yet it is much ealier to 
make objections againſt any of the opinions, than to give a better. | 

I mean not hereby to diſcourage inquiry into the nature and uſes of 
comets z no, there is ſcarce any employment better becomes a creature, 
than ſearching into any of the works of the great Creator. Yet let us not 
ſtop at the diſcovery of the works, but be thereby led to acknowledge the 
workmaſter. If wwe are aſtoniſhed at their power and virtue, let us underſtand 
how much mightier he is that made them. If we obſerve the uniformity: of 
that univerſal principle of gravity, let us conſider the infiniteneſs of that 
one God, who in ſo wonderful yet hidden a manner, reſtrains the amazing 
ſwiftneſs of ſuch vaſt bodies, by a power which yet does not hinder the 
leaſt creature of its proper motion. When we ſee that the ſame power 
which guides thoſe numberleſs, a immenſely diſtant bodies, is yet 
; not 
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not unmindful of the moſt minute, we muſt remember, that he who re- 
gards the good of the merely ſenſitive beings, will much more obſerve in 
every action, how we employ that reaſon he has entruſted us with: that 
nothing can be concealed from him who made all thingy s that one con- 
ſtantly employed in doing good cannot be pleaſed with trifling, nor the 
wiſe with folly ; that the holy cannot but hate wickedneſs, the juſt abhor 
injuſtice, and the merciful deteſt cruelty ; and that the all-powerful maker 
and ruler of the world, muft needs in due time diſtinguiſh between him that 
ferveth God, and him that ſerveth him not: and above all, that no ſwiftneſs 
can eſcape him, who threw the aſtoniſhingly ſwift planets and comets, and 
guides the ſtill much more impetuous light; no diſtance avoid him, who is 
not confined to the entire ſolar ſyſtem, nor to thoſe multitudes of others, 
of which we can but juſt diſcover the central bright point ; that no craft 
can deceive him from whom all the wiſdom in the world is derived ; and 
no power reſiſt him, at whoſe rebuke the earth trembles, and the very 
foundations of the hills ſhake; nor can any greatneſs protect from him, who 
made the ſmall as well as the great, and careth for all alike, and by whoſe 
ſtroke the greateſt monarch is reduced to the ſame mouldering duſt as the 
loweſt of his ſubjects. | | 
Again, if we admire the wiſdom of God as ſhewn forth in his works, 
wonder at thoſe inconceivably vaſt regions of light, the nebulous ſtars ;. 
the ſurprizing ſingularity of ſaturn's ring; and the entire diverſity of the 
comets from the planets; whoſe uſes are all too far beyond our ken to 
diſcover : and to come more within our own view, if we remark that 
wonderful inſtinct, by which the ſwallow knoweth his appointed time; the 
careful forting of proper fruits and creatures, to all the ſo various climates 
on our own earth; and the no leſs ſurprizing diverſity of inhabitants, al- 
lotted to ſuch different mediums as air, water, earth, and ſtill harder ſub- 
ſtances; and the connecting links as it were in the chain of beings, which 
are between plants and animals, air and water creatures, beaſts and birds, 
Sc. let none then pretend to be wiſer than God, or above being taught 
by him; for as we cannot but know it is our intereſt to pleaſe him in 
whoſe power we entirely are, ſo it is as certain, that none knows his will 
ſo well as he does himſelf : nor can there well be a greater folly, than to- 
prefer the uncertain deductions of frail, created reaſon, (which 4 or 5000 
years experience ſhewed can never form a uniform ſyſtem of morality z. 
though it could not refuſe its aſſent, when chriſtianity had explained it;) 
to the clear diſcoveries, I do not ſay of unauthorized human gloſſes, but of 
the genuine revelations from perfect, ſelf- exiſtent wiſdom. Two extreams 
are here to be avoided; either deſpiſing that noble faculty, and glory of 
man, reaſon, and refuſing to ſee any thing, becauſe we cannot ſee every 
thing; this is lighting the gift of God, hiding our talent in the earth, and 
tends to entby/iaſm: or on the other hand ſo glorying in it, as to forget it 
is the gift of God, and preferring a candle to the light of the fun _ 
offered; 
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offered; this is deſpiſing God himſelf, refuſing to ſubmit to his governance, 
and tends to athe;/m. Laſtly, if on a review of the whole we may juſtly 
ſay, the works of the Lord are great, ſought out of all them that have pleaſure 
therein; it will appear from contemplating them, that zhere is one wiſe and 
greatly to be feared, the Lord ſitting on his throne: and as it is plain, that the 
Lord is king, be the people never ſo impatient, ſo it is as true, when we con- 
fider his extenſive wiſdom and goodneſs, that the earth may be glad thereof. 
When therefore, reflefting on the power, wiſdom, and goodneſs of God, 
as ſhining forth in his mighty works, you glorify the Lord, exalt him as much 
as you can, for even yet he will far exceed; and when you exalt him put forth all 
our ſtrength, and be not weary, for you can never go far enough. 


28 TABLE I. The Elements of the Orbits of 

Time of Perihelion. | Perjh. Diſt. . of it. | I. D. Mo. | Place of Perih. | Per. p. Nod 
1264 | July 6* 8* *' ” | 44500 |] 9648360 | 0.487588 | W. 212 ' "| 1229 * » 
1337 | June 2 6 25 40666 | 9.609236 0 546274 B 7 59 of 46 22 O 
1472 | Feb. 28 22 2 $4273 | 9-734584 | 0.358252] 8 15 33 30| 236 12 50 
1531 | Aug. 24 21 30 56700 [| 9.753583 | 0.329754] = 1 39 010% 46 o 
1532 [Oct. 19 22 12 gogio | 9.706803 | 0.399924 | W 21 7 of 30 40 © 
1533 | June 16 19 30 0 20280 | 9.307068 | 0.999526 K 27 16 o| 338 28 o 
1556 | April 21 20 3 46390 9.666424. | 0.460492 | vv 8 50 0 103 8 © 
1577 | Ot. 26 18 45 18342 | 9.263447 | 1.064958] & 9 22'0| 256 30 0 
1580 | Nov. 28 15 o | $9628 | 9.775450 | 0.296953 W 19 5 50| 90 8 30 
1585 | Sept. 27. 19 20 {| 1.09358 | 0.038850 | 9.901853 | Y 51 of 331 8 30 
1590 | Jan. 20 3 45 57661 9.700882 | 0.318805 | M . 6 54 3o | 308 36 10 
1593 | July 8 13 38 o8g1t - | 8.949940 | 1.535218 | M 26 19 of 12 4 45; 
1596 | Joly 31 19 55 51293 9.710058 | 0.395041 | M 18 16 of 83 56 30 
1607 | Ot. 16 3 50 58680 | 9.768490 | 0.307393 | = 2 16 o| 108 5 © 
16:8 | Ot. 29 12 23 7975 9.579498 | 0.590881 | Y 2 14 0286 13 © 
1652 | Nov. 2 15 40 +750 9.928140 | 0.007918 | Y 28 18 40300 8 40 
1661 — 16 23 41 44851 9.651772 | 0.482470| 25 58 40| 33 28 10 
1664 | Nov 24 11 52 1.02575 2 | 0.011044 | 9.943562 N 10 41 25 310 32 35 
1665 | April 14 5 15 30 | 10649 | 9.027309 | 1.419164 | Ul 11 54 30156 7 30 
1672 | Feb. 20 8 37 69739 | 9.843476 | 0194914] 3 16 59 30 | 109 29 © 
1677 | Apnl 26 © 37 30| 28059 | 9.448972 | 0.788020 s 17 37 5| 99 12 5 
1678 | Aug. 16 14 ; o 1.23802 0.092727 | 9.821037 | 27 46 0 166 6 o 
1680 | Dec, 8 © 006124 | 7.787106 | 3.279469 | 4 22 39 30| 350 37 30 
1682 * iy 4 7 39 | 58328 9.765877 | 0.311312 | 3 2 52 45 | 108 23 45 
1683 | Joly 3_ 2.59 56020 | 9.748343 0.337014 | Il 25 29 30] 87 53 30 
1684 | May 29 10 16 g6o1 5 9.982339 | 9.986620 | MR 28 52 0 330 37 © 
1686 #-» 14 33 32500 | 9.511883 | 0.692304| 1 17 o 30 86 25 50 
1698 . 8 16 57 69129 | 9.839660 | 0.200638 W © 51 1g | 356 53 © 
1699 | Jan. 3 8 zz ©| 74400. | 9.871570 | 0.152773] M 231 6| 289 14 29 
1702 | Mar. 2 14 12 64590 9.810165 | 0.244881 [MN 18 41 3| 309 15, 48 
an. 19 4 22 42591 - | 9.629218 | 0.516301 | 0 12 29 10| 59 17 30 
1706 1 5 4 56 o| 12886 + 25-494 0.514692 | 12 36 "5 59 25 2 
1907 N 23 29 85974 9.934368 | 0.058576 | Il 19 54 5 27 8 21 
30 23 43 6| 85904 | 9.934913 | 0.059109 19 58 9 27 7 40 
Jan. 4 1 14 55 | 1.02565- .| 0.010999 | 9.943629 K 126 36| 6 28 50 
1718 | 3 23 38 1.026565 Joorn380 | 9.943058 1 30 © 713 © 
p 7 48 1.02743 0.011753 | 9.942499 t 3 49]” 7 17 20, 
1723 [Sept. 16 16 10 99865 | 9.999414 | 9.961007 | 12 52 20331 23 40 
hors 14 10 56 426149 | 0.629552 | 9015800 | % 22 40 of 12 7 23 
1729 12 6 35 41 | 4.06980 | 0.609573 | 9.045769 16 53] 11 41 38 
1737 Jan. 19 8 20 22282 | 9.347960 | 0.938188 | 25; 55 ©| 99 33 © 
June 6 9 59 67358 | 9.828388 | 0.217546 S 12 38 40 | 104 46 34 

1739 | 9 614 | 9.842697 | 0.196083 5 11 110 7 
70568 | 9.884049 | 0.134055 NM 7 35 13] 328 3 16 
76555 | | 9.883693 | 0.134589 7 33 44| 328 11 
| 97005 2 | 9.886523 | 0.130344 6 39 20 | 328 30 10 
83501 | 9.921690 | 0.077593 [| & 2 41 45 | 14 20 30 
838112 | 99243304 | 0.075172 2 58 4 24 47 16 
_$2157__{ 9.717313 | 0.384159} 4 6 33 521118 42 33 
g ſ 22200 | 9.346472 | 0.940420 | = 17 12 55 | 151 27 45 
"es 9 8 3 22250 | 9.347325 | 0.939141 | © 17 10 ©| 151 23 49 
| x Feb 20 7 10 2.106851 0.342128 | 9.440936 W 7 2 ©] 230 16 50 
1747 17 11 44 38 | 2.29388 0.300571 | 9.419272 10 5 41] 226 52 46 
1748 [April 17 19 25 84006 f | 9.924624 | 0073192 M 5 o 50 17 51 25 
1748 [June 7 3 24 15 6552542 | 9.816410 | 0.235513] W 6 9 24] 241 20 41 


1 


the ſeveral Comets hitherto calculated. 


I 


| 


Aſcending Node. | Inclination | Coſ. of it. | Sine of it. | | Calculator. 
N' 19 * | 369 3o' " | 9.905179 | 9.774388 | Direct | Dunthorne. 
II 24 21 O 32 11 09927549 9.726426 | Retrog. | Halley. 
w 11 45 20] 5 20 o©o| 9.998116 | 8.968249 | Retrog. | Halley. 
3 19 25 o|17 56 o| 9978370| 9.488424 | Retrog. | Halley. 
I 20 27 o 3zz 36 ol 9.925545 | 9.731404 | Direct Halley. 
K 5 44 35 49 ©| 9.908964 | 9.767300 | Retrog. | Downes. (See p. 13.) 
m 25 42 0 32 6 30| 9.927906 | 9.725521 Direct Halley. 
Y= : 29" 38 © 01.74 $2405 1 $48 5044 9 984007 | Retrog. | Halley. 
Y 18 57 20|64 40 o©| 9.631326 | 9.956089 Direct Halley. 
8 7 42 30 6 4 9.997561 | 9024016 Direct | Halley. 
Ww 15 30 40| 29 40 40 | 9.938932 | 9.694712! Retrog. | Halley. 
W 14 14 15| 87 58 08.549995 | 9.999726 | Direct C 
2 12 12 3o| 55 12 ©| 9.756418 | 9.914422 | Retrog. | Halley. 
20 21 017 2 © | 9.980519 | 9.466761 | Retrog. | Halley. 
II 16 1 937 34 © | 9.899078 | 9.785105 Direct | Halley. 
H 28 10 o| 79 28 ©| 9.261994 | 9.992619 | Diret | Halley, 
0 22 30 30 32 35 50 9.925559 | 9.731371 Direct Halley. 
II 21 14 21 18 30| 9.969247 | 9.560369 | Retrog. | Halley. 
m, 18 2 176 5 o| 9.381134 | 9.987061 | Retrog. | Halley. 
vw 27 30 3083 22 10 9.062457 | 9.997085 Direct Halley. 
m., 26 49 1079 3 1g | 9.278481 | 9.992026 | Retrog. | Halley. 
mw 11 40 of 3 4 20| 9.999375 | 8.729122 Direct Downes. 
WW 2 2 o|60 56 09.686482 9.941539 | Direct | Halley. 
8 21 16 307 56 09978370 | 9.488424 | Retrog. | Halley. 
mw 23 23 01 83 11 09 074424 9.996919 5 — Halley. 
HF 28 175 o©o| 65 48 40 | 9.612515 | 9.960090 | Dire Halley. 
X 20 34 4031 21 40 | 9.931409 | 9.716363 Direct Halley. a 
HF 27 44 15 [i 46 9.990777 9.309474 | Retrog. | Halley. | 
Q 21 45 3569 20 0| 9.547689 | 9.971113 | Retrog. | Caille. (See p. 13.) 
= 9g 25 15] 4 39 © | 9.998659 | 8.894643 | Direct [Calle 
| 13 11 40|55 14 10| 9.756024 | 9.914612 : Co 
| 13 11 23] 55 14 5 | 9.756039 | 9914605 u Struijck. 
822 46 3588 36 8.387962 9.999870 0 Direct C. 
22 50 2988 37 408 379260 9.999875 Struijck. 
N 7 55 2831 12 53 | 9.932083 | 9.714536 Downes. 
8 43 0 30 20 o | 9.936062 | 9.703317 dene C. (ee p 13.) 
8 21 30 48 30 9.933940 | 9.709398 | * Whiſton. 
T 14 16 49 59 9.808218 9 884148 | Retrog. | Bradley. 
41% 10 32 37 76 58 4 | 9.353126 | 9.988667 | Direa C. 
10 35 i5|77 1 58 | 9.351010 | 9.988781 [CTI Downes 
m, 16 22 0©| 18 20 45 | 9.977346 | 9.497968 |. Direct — 
W 27 25 14 42 .750778 | 9.917095 aille. 
1 38 33 5 | 9.775240 3677 þ Retrog Zanotti, (00 P. 13.) 
2 5 38 29| 66 59 14 | 9.592106 | 9.963985 | Cc 
| 5 34 45| 67 4 11 | 9.590631 | 9.964250 | C Retrog. | Struijck. 
5 9 3067 31 40 | 9.582340 | 9.965701 Barker. (See p. 13.) 
) 18 21 15] 2 19 33| 9999642 | 8.608337 | Direct | ©. 
| 8 10 48] 2 15 50 | 9.999661 | 8.596619 Struijck. 
5 16 2545 48 21 | 9.843290 | 9.855508 etrog. | Klinkenberg. 
15 45 2047 8 361 9.832616 | 9.865138 {Dire Betts. | 
15 46 1147 5 18| 9.833064 | 9.864751 C. 
27 18 50 79 6 20 9.276462] 9.992101 * " C. 
26 58 2777 56 55 | 9.319707 | 9.990321 OB: | Chezeaux. 
m, 22 52 15 85 27 o© | 8.899432 | 9.998629 | R Maraldi. 
& 56 59 3 9.730293 9.923513 Direct | Struijck. 


0 TABLE 
32 \BL H. A general Table of the Parabola. 
2 — Mean Mot. Diff. | Log: pia. Diff. ws * 
nr 2 &, || Log. Diſt. | Diff 
o 51 92-9545 545 ——. n _— ; 
IC o. 1091 546 O oO0001 1 547 0.0000 — 5 
1 5 o. 1636 545 0.000002 I 547 NG 25 
20 0.21 82 5 46 0.000004 2 555 o. ooo 46 26 
25 0.2727 545 o. ooo 2 54 0.00077 27 
301 0:3272 545 : K 2 547 \| 0.0008 JT 27 
— —.— 4 
35 0.3818 540 5.0000 — 3 3 0.000827 27 
| 0.4363 | 72 "2164494 BY a8 |= 
400 ©4393 nd. 548 0.00085 5 
451 (49 540 || 0.000019 4 547 0.000883 5 
5 05k | 566 | concen : MY 
.00002 3 : 41 
4. _ 0.6545 545 0.000035 5 2 0.00097 1 30 
51 0-729! —54⁵ [0.0000 718 —5 48 — * 
10 0.7630 545 — 6 54 o. 01 _ F 
15} 0.8182 546 17 543 || o. * ON 
45 * 545 0.00005 2 548 0.001002 . 
727 8 0.000059 7 548 0.001094 5 
25 0.9273 477 0.00 7 548 — 3 * 
351 6364 565 88880 © HY — — 
40 1.0910 546 — 9 3.9890 54 0.00122 xt } 
ach 1.1456 546 n 9 n 
50 1-200 545 ce 10 0988 549 — 35 
55 1.2547 549 oat oat 1530 4a . — 34 
* of 1.3093 54 0.0001 32 11 2 549 0.001362 55 
73538 —345 5555744 —12 — . . 0.001398 5 
10 1.4134 546 — BR. 4.3183 549 0.001434 —36 
151 4739 549 | — Mies 13755 549 \| 0.001471 7 
24 £5276 | 5% 3 14451 | 340 de e 97 | 
25) 1.5522 540 || 0.000193 13 44830 = 0.001545 
30 1.6368 540 || 0.000207 14 4.5380 55 0.001583 
35 1.0914 —546 8.580221 —14 45929 hes 0.001022 
40 1.7460 540 \| 0.0002 14 4-0479 95 0.001601 
4s 1.8006 546 _ 15 101 4-702 549 || 0.001700 
50 1.855 549 ok 16 4-757 $52 \| 0.001740 
AERIE ARA. 
WW 1.9644 ant 0.000298 17 4 70 550 0.001821 
5 2.0190 —57 09.00 ons —16 — O 001862 
10 2.0730 540 000314} 18 4.9778 —55? Io 
; 5.000332 550 001903 
161 2.1283 547 Ho. ooo 0328 0.001 
20 2.1829 540 Donn 5.0879 555 20811 
25 2.2375 540 N 51429 550 — 1 
36 2:2927 547 3 ö 1980 $5 — 
35 2.3408 —540 — 5.2530 N * 0.002118 
40 24015 547 N 5.3081 55 \[ 0.00216 
451 2.4561 549 — 5.3632 55? I] o. : 
2.5108 547 aunt ft 5 4183 $5? I] 0.0022 45 
2.5054 540 . $-4734 55, cnet 46 
2.6201 547 3 5.5286 552 || 0.002 99] 46 
— —ͤ— 0.000529 — 5 8 551 ö e 345 
2.0748 547 23 5937 0.002392 47 
© 008 547 | 9.00055? 5.6389 * 862420 32 —47 
1 ens. Lb 7 6040 | 32: 82 
2.8389 + yarns 4 $-749% * || 0.002 4 
2.8936 547 \| 0.0006 f Taetz = r 48 
9482 547 | 0 000670 5.8596 | 532 nh 
— — | 5:9148_f 52 \| 0.002082 5P 


— gen 
Angle, | Mean M general Table of 
I lin; DI Tec. Da. Dn of the Parabola. 
51 5-9700 —552 ( ͥ —v— q | Angle. 
10] 6.6253 333 866277 [[ 3 —_—— vw. 31 
bt irs 75 ant 2 0 35] 897 —561 an Heeg 
pi 6.1358 553 0.002833 51 40 — 6 8.805177 ES 
51 6.1911 553 0.002884 51 45 40868 76. n 75 
. 553 0.002936 * 50 9.1 8 762 0 006268 78 
351 6.3017 N — 6s 55 5.198 2s — 76 
400 6.3570 | 22? 8.563071 2? — 22255 5*2 0.006421 ; 
4 64195 | e e . 
i 5 0031 n 
5 55 8 | 4 | LT 54 5 9.3676 503 — 0 
le J 628 88 „N 44 = 8 
5 0. C338 —554 4 * for 55 25 * 70 — * 
| ri 6.0892 554 0.003307 3723 30 9.5927 563 0.0068 : . 
| 5] 67446 554 6.003483 56 35 9.6490 | —c6 — a9 
2 6.8000 554 9 003479 56 40 ——— Fs ——_ 1 
3 555 (885360 55 3 865 9.007953] gy 
5] 68555 e 45] 97617 | 568 [| 0007216 | 
35] 6.9504 * — FF 55 35705 . —.— | 22 
40] 7-0219 555 0.003710 _ > IS. * 30 — * 82 
451 7.0774 | 23? 0.002769] 32 | 9:9874 96h 0.00746 83 
gol 71329 555 o. 003828 59 5 10 . 74 5 —— — A 
4 $5 7.1885 550 0.003887 59 15 2 565 — : 
£3. On Ro. 555 0.003947 60 20 — 865 9 30 84 
5 7.2996 —556 Ea: — on = 10.2135 566 0.002799 55 
10] 7.3551 555 0.004069 —61 30 —. 566 en 82 
151 74107 556 9. 0413 62 35] 10.326 —566 0.007970 88 
20] 7.4663 556 889495 62 40 10.38 f 66 0.008056|— 
25] 7.5220 557 n 62 45] 10.4 4: 266 — — 
222 559 | 0,004318 03 | 5O 23 5 86 — 5. 87 
| 35 > —55 0.004381 63 * 9 - $07 ' 230 87 
333 7 5 8852 567 [9008318 88 
40] 7.6890 N 557 0.004445 —64 . o 10.6100 567 0.008406 88 
451 77447 | 357 0.09450g| ©4 576.5667 57 0.008494] 88 
50 7.5004 557 8884874 65 100 10.72 7] 567 == — 8 
1 557 [42/00 160 10.5802 | 568 — 
. 7.9118 . 557 0.004705 66 20 10.8370 568 0.008 A Gt 
—7| 7.9676 | 0.004771] 588 25] 10.8 — OY 
7 938 | 5G 08853 
oh 8.0234 | 558 0.004538 —_ zo, T6: 0307 569 0.008944 57 
xt 8.0792 558 0.004905 67 35| 11.0076 569 0.009036 52 
p 8.1350 558 || 02249735 68 40 — 56 8.000727 
c} 8.1908 558 0.005041 68 [[ 75 — 69 — 465 py 
| 39.8 2467 [_559 || 0004178 T 2 1755 | 59 n B+ 
35 8.3025 —558 © 005178 69 F $5 hows | 7 5 B 
” 8.2747 | 539 esd 47 1 0 my + WW... i 570 [899499 03 
5 8.4143 | 559 0.005317 70 511.34 —570 0.009593 24 
5 .4702 | 559 0.005 388 71 10 11 © 5.600688 \ 
13 551 8.5262 560 0.005458 70 | t5j-17.46 a 85 — p 95 
+ NAS. . 8.8822 560 0.005530 72 » 20 ** . 571 O 2855 9 
| 1858 1 0.005002 a x — o5 571 Ar. 79 96 
is zol | 5770 | 571 oo 95 
, 8.0941 560 0.005074. 9 30 11.6348 572 — 6 
1 8.7501 | 5 0.005746| 7, 35716919 57 0.010168 9 
— 8.8062 561 0.005819 73 40 77. 222 16266 4 
5 1 2 560 0.005893 74 45 1.83. Ls — 7 
SRD *-- i i 561 |} 2:295907 74 50 11.86 : 7, || 902 . 2; 
go —561 | 0.00604 2 75 803 573 K | 0402 98 
| "Rt &C| 11.920 573 0.01056: 
2 2 11.9702 573 {0.020860 29 
. 100 
Lond 


A general Table of the Parabola. 


Mean Mot. 


12 0355 
12.0928 


12.1502 
12.2076 
12.2650 

12.3225 


12.3500 
12.4375 


12.4951 
12.5526 


12.6102 
12.6670 


12.7255 
12.7832 
12.8409 
| 12.8986 
12.9564 
13.0142 
13.0720 
13.1299 
13.1878 
13-2457 
13.3036 
13.3616 
13.4196 
13.4776 
13-5357 
13.5938 
13.6519 
13.7100 
113.7682 | 
13.8264 
13.8847 
13.9430 
14.0013 
14-0596 
— — 
14.1180 
14-1704 
14.2348 
14-2933 
14-3518 
14.4103 
14.4088 
14-5274 
14.5861 
14.6447 
14 7034 
14.7021 


15] 14.9385 


200 14-9974 | 


25| 15.0563 


51148209 
10] 14.8797 | 


Diff, Log. Diſt. | Dif, Angle. | Mean Mot, Diff, 
—573 [Seis 2? 22 35] 15.1741 5*9 
573 0.010961 "YE 40] 15.2331 4 
574 I] 0.011062] 2! 45] 15-2922 225 
574 0.011164. "* 41 go| 15.3512 — 
574 ]| 0.011266] 82 55| 15.4103 — 
575 0.011369 103 23 018.4695 on 
Bed | 0.011472 ans: | 15.5280 59 
575 015766 24 io0| 15.5878 522 
570 0.011680] 124 I5| 15.6471 595 
575 [| 0.011784 199 20] 15.7003 392 
$70 0.011889 * 251 15.7057 594 
577 0.011995 . 30] 15.8250 593 
$76 0.012101 — 35 115.8844 594 
577 || 0.012207 106 40] 15.9438 594 
577 || 0.012314] 187 45| 16.0032 | 99% 
577 || 0.012421] 27 50 16.0627 992 
578 || 0.012529 100 55| 16.1223 | 59 
$78. || 0.012637] 1824 o| 16.1818 | 595 
$707 0.012740] 0 5| 16.2414 590 
579 ]loorz8g5| 799 10] 16.3011 997 
579 || 0.012965] 11 15| 16.3607 | 37 
579 o 0130756 272 20 16.4204. 597 
$79 1| 0.013186] 11 25 16.4802 59, 
580 [o 032% 11 30 16.5400 Lhe 
580 [587 E 35116-5998 | 25 
— o.o13521] 12 [Nt 40 16.6597 599 
$81 1} 0.013033] "2 ||} a4x}16.7196 | 222 
581 1] 0.013746] 13 ||} 55 16.7795 299 
534 | 0.013860 "+ 55110-8395 | 600 
581 {0.013974] 4 zr; of 16.8995 nd 
—582 fo o77o89]—4 __ TT o596 | / 
FX 0.014203 118 | 1o| 17.9196 | 502 
503 [1 0.014319 118 15 17.98 | 602 
> 0.014435 * 20| 17.1400 | 602 
0.014551 25| 17.2002 
5 — 7 1 * — 17.2604 — 
he | 0.014785] 15 3517.320760 
597 [| 0.014903 * 401 17.3810 8 
584 0.015021 45] 17-4414 | 604 
585 0.015140 "PF 50 17.5018 | 60 
595 [| 0.015259] 122 $5| 17-5623 605 
555 0.015379 129 [||26 of 17.6228 nk 
I 555754 121 Mol 51 17-0833 6068 
88 0.015020] 121 10 17.2439 | 606 
587 | 0.015741 15] 17.8045 | 606 
586 0.01.5862 1 20] 17.8651 * 
587 | 0.015984. "vp 251 17.9258 * 
60 e RE ELM 605 
Hite g [0.016230] 25 35| 18.0473 608 
+ 0.010353 23 401 18.1081 5 
545 0.016477] 24 [[[ 418.1690 * 
539 0,166 155 50 18.2299 873 
5 0.016727 * 55 18.2909 610 
Ee 


. 9 [15-1152 | 


2 
> SS - — 


Z 


„ 


| 


. 


= 


11 Log. Diſt. | Dicf. 


0.010978 wo 
0.017104 0 
0.017231 IF 
0.017486 1 
[0 017015 Kee 
0.017743 

0.017873 v7 
o. 18 02 3 
0.018132 30 


| 0.019191 34 


0.019732] 135 
0.019869 If 
0.020005 I 
0.020143 nh 
0.020281 _ 
0.020419 5 

0,020558 2 
0.020697 ty 4 
0.020837 + 

0.020977| ME 


| 9.021401 ny 

| 0.021543 

| 0.021680 5h 
o. o2 1829 4 
0.021973 ** 
0.022117, +4 


* 
40.022261 — 


o. o2255 2 
| 0.022698 


| 9.022992, y 
| 0.023 139 I 


0.023585] 


0.018263] 3! 
0.018394 130 


0.018520) |?) 
0.018058 xs. 

0.018791 8 
0.018924 12 
o. o 19057 33 


0.019326 
0.019461 125 
0.019596] 32 


0.021118 * 
0.021259 4 


0.022407] , 


0.022845 


0.023 287. 
0.023430 


10-023 734 ny 
o. 023884] 19; 


0.O2403% 
0.024186 


0.024337| 


| 
A general Table of the Parabola. 33 
Angie. | Mean Mot. | Diff. | Log. Dit. | Diff, D | Mean Mot. | Diff. || Log. Diſt, | Diff 
——_— —610 [iz ||} > 636 —178 
27 518.4129] 611 — = $4 * — — 636 9 179 
114 — 1 153 : 21. 8 037 0.033770 _ 
— +52 617 — 1. 153 — wy, 038 0.033955 182 
. . 6 8 
25| 18.6574 | 612 || 0.025105} 154 55] 22-0315 | 3g || £93413] 185 
30] 18.7187 * 0.025250] 42... —639 DL 8: 
18.7800 13 [| 0.02 410 W 51 22.1592 0.034498] 182 
44 613 5 66] 156 ol 22.2232 640 0.034680 
40] 18.8413 614 0.0255 126 I . — 640 0.034862 182 
— — Ay 0.022878 150 4 rh ls 82 0.035045 185 
5 9 6 ; I 4 
55] 19.0256 ＋ 0.026035 5 25 3 642 e. 183 
28 019.0871 . | 0.026192 pe 30 2-479 —b4z [= 5 —185 
— 0 
19. tes] 816 9.263880 158 45 22.8881 | 043 9035782 185 
101 19.2102 617 0.026866 158 cb 226724 643 0.035967 we 
* * — 0.026926] 19 gol 22.7368 640 0.036153] 186 
2 , . 2 4 281 
2226 61 25 | 4 —2—|—645 n 
Se e ee e eee eee 
40 19:5 0 619 — — 162 ||} f al 647 0.037090 189 
1 — - 162 ||| 4 23.1243 047 0.037378 * 
50 18.7685 620 —2 163 | : 02-6008 648 | 0.037468 | 190 
ö 55 "_ 67 621 mn 163 | 5 22.2040 049 0.037058 190 
29 ol 19.8288 | - | 0.028117 p 301232542 |__649 || —190 
19.890 *" [| 0.028280 23 35] 23.3189 0.037848 | 
| oats | 028 64 ||| 1 23.3838 649 0.038039 * 
{ 10 19.9530 fan ——_ 165 | * 4 bo 650 0.038230 191 
151 20.0152 622 ps 9 165 . 45 8 651 — 192 
„ eee OR 160 BE TAL 551 Nooz86rch 293 
| 25] 20.1397 | 0.028940 I.. 55[23-5799 | 652 [53 192 
024 166 6 52 |} 0.03880 
| 30] 20.2021 | 0.029106] | 34__01.23-0442 þ__þ 3 
F [[oozgarz( ne ML 5023-7099 | 255 ooggenr 
ar 45 624 wa. 7 167 ||| 22 ay 653 | 0.039195 194 
| 40 _ 9 625 4 168 1 yl be 653 0.039389 194 
4444 pro 3577 68 4 23.9055 | O54 | © 039584 195 
| 3 222 — — 4 = 25| 23.9710 | 655 1.039779 196 
30 o 20.5771 — o. ozol 12 1 | | 30] 24 0366 Ob [2239975 —197 
040172 
J 64 — _ 35 —.— | 656 | 0.040368 196 
lore | a loom roll eee ee 
1 zof 20.8281 628 0030793} 71 50 242993 628 | 0.040764 198 
| 25] 20.8910 wy 0.030965 | — $5] 24-3651 | — 7 109 
„ 
2 eee 273 [|| 15] 244630 | 592 Noogrevol 22 
Fe | 63 Noontie 12 ee ee 
Jof 21.2061 — 2 = | 4 240958 I 60 8 20 
1 3 — 633 — 175 [lf a. 24.8277 * 0.042365 | 0 
FE om 35 2789 | 3 42587 05 
| 5] 21-3953 | G2, | 2232354 176 rates f 664 Ronin 3 
by 2 | 034 | 00032707 177 45] 25.0268 | 665 19.042974 = 
| 20| 21.5860 | 834 2 — 50 25-0933 | 666 4 204 
Lee 
=== [99th HS 


34 A general Table of the Parabola. 
| Angle. {| Mean Mot.] Diff. | Log. Diſt. | Diff. Angle. | Mean Mot.] Diff. Log. Diſt. | Dif, 
0 — 1 ů 1 — — — — 0 1 1— 1 — | — 
36 5] 25-2932 2 0.043793 _ 49 351 28.9940 — 0.055050 A; 
dees | 568 ee 227356 | 7% 587790 235 
25937 88 (44478 205 ol 29.2004 | 795 563530 254 
| 2 ” — 670 . 200 1 —— - 705 && 236 
3o| 25-6277 | _ 079 eee ee *6] 29.3480 |_79 [oozes| 23" 
S—_ nn —671 — 209 , 
4 2780 | 97" 45200 20g 18029 4695 ] 71e [e528 237 
: 2 B2 . 072 3 : mY I —— —— FRG . % 236 
5ol 23.8964 | ' $73 || 0.043605) 21 200 29.6320 | 77! 777% 238 
> 7255 673 Neu 40 0 25 7 - dp * azo 
37 ol 260311 674 o 046087] 2 30 29.7745 713 0.058251 239 
| 5| 26-0986 [975 [0.046298 , 35| 298459 | 714 5e 24 
| 100 26.1661 | ©75 - 0.040511 ad. 40] 29-9173 4 0.058731 "_ 
15] 26.2337 676 0.046723] 212 451 29.9888 215 [lo.og8991] 742 
20 26.3014 677 | 0.046936] 4 50 30.0604 15 0.059213] 274? 
25| 26.3691 | 577 0.047150] 774+ 55 30.1321 | 77 [oog 7! 
30| 26.4369 678 || 0.047364] 24 [[[ of 30.2049 718 0.059697] 2453 
350 20.5048 9 4. 0.047579 r 5 30-2757 —718 5.859539 beer. 
40] 26.5727 679 0.047794 9 10] 30.3476 79 0.060183} 244 
451 26.6407 680 0.048010 210 15] 30.4196 Cats 0.060426] 27435 
50 26.7088 681 0 048226 216 6 - 30.4917 4 0.060671] 245 
55 26.7770 582 0.048443 217 25 30.5639 FR 0.060915} 244 
38 9.26.8472 — 0.048660 11 30 30.6361 : = 0.061161 85 
— 1682 I — — — 
18 269888 | 68+ Sete 218 [ff 8 378 | 724 185 246 
15 27.0502 684 0.049315 "oY 45| 30.8534 225 o. o5 1900 247 | 
20] 27.1187 685 0.04953 "_ 50 30.9259 775 0.262148 245 
25| 2 1872 685 $44 + i 220 5 30.9986 727 0.062396: 248 
i 3 687 3 220 143 4 31.0913 | 727 || 0.062644] 248 
as 1 Eur F Co <49 
HEE REA RES ES RE ER eee 
4 pa hs 688 8 1 I * — 730 os — 250 
44 nil 4 589 8085881 223 7 «4 e I 731 236384 1 
* —. 6⁰ . _ 2 - Gy 732 — 4 $0 T3 
39 oy 88 691 n OY 2 —.— 732 9 = 
| 5| 27.7382 70g 8.551531 22 35 31.5829 7734 5.584399 N 
10 27.8074 592 0.051755 9 401 31.6563 734 0.004652; 253 
15 27.8766 O92 0.051980 "I 45 31.7298 | 735 || 0.064905] 253 
20| 27.9459 093 0.052206 220 1 50 31.8033 735 0.065159] 754 
25 28.0153 694 0.052432 220 55] 31.8770 737 0.065413], 254 
| S 28.0843 695 | 0.052658) 220 44 © 31.9508 738 0.065668] 255 
— — —696 ES —227 | ———— —738 N —256 
| Sol 28-2240 | 995 % 2 I) 1 32.0986 | 742 (881860 286 
wes — 597 n „„ 15 32.1726 749 0.066436 250 
| 28.36 697 es 70 20] 32.2467 77 0.066693 *57 
+ = whe 699 (pe prt 5h „„ 2 5 32.3209 * 0.066951 259 
f40 0 28.5032 099 0.054028, ms 30 32.3952 — 0.067209 55 
a Inj | 0. 1 2.46 * 0.007 
rol 28.3422 | 700 eee 230 [ 43 7 74 239 
15] 28.71 792 I] o.054720) 231 [ 2.618 145 0.06798 209 
| 28.7836 | 722 ee 2 32326932 747 (4% 22 
25| 288539 | 73 esc [[ 351327679 | 747 (885560 26 
5 - 703 I 233 145 7 32.8427 . 0.068769 26x | 
032144 98 4 blo reer [—262 


& A general Table of the Parabola. 35 
Ang! = — — ſecond column begins to be the Logarithm of the Mean Motion. 
. | Mean Mot. js Leg. Dit, | DIE. |] ] Angle. | Logs) © |} Dit" bf Log, CL 008 
14 — — n Mot. 
445 51517428 299 5.659037 —262 798 —1—940((— — 1 —292 
e FABLE FEE 
51.519404 o. oc 939 , 
you 9357] 26 45] 1.571312 0 084567] 292 
2c| 1.520350] 386 I| 0.069820 62 50 1.572250 938 +597] 294 
| 251 1.521376 — add ; 187 * 937 o 084361 — 
| 30 1.522360 1 — 265 21 5 COS 936 o. 85154 — 
351 523343 253 [57e may — — 36 S 
40] 1-524325 oo 0.070880 206 525059 9.56977 2758 
45] 1.525306 981 od 4a 6 266 10] 1.575994] 23? || 0.086039 296 
ref 1.820286] 990 2 15] 1.576928] 934 [6863350 29? 
5511.527265 979 14 12. 267 20] 1.577862 934 0.086631 296 
46 ol 1.528243] 97? ene 268 25] 1.578794] 23” || 0.086928] 392 
5 —978 ten — 30] 1.579726 Wi 0.087225 298 
id 1.230197 976 || 097258] 269 35| 1580658] 95. [| 0.087524 mY 
1s] 1.231172] 975 de 270 4o| 1.381588] 932 I| 0.087823] 299 
a oe None 25 nn 3u han 
973 | 270 583447 0.088422 
— a. 4 2 972 9572285 271 $5] 1-584375 2 0.088723] 32! 
- 2 9.073566 Fl 1.58530 9 0 301 
35] 1.53500 Bb 55 nr | as ——— —927 0.089024 
40 J 970 e 3] 272 51580230] 326 [89325 £26 wk 
45) 1.337c02 969 nec ga 274 10 Ly 226 0.089827 302 
col 1537971 969 2 3 273 15] 1.588082 32 0.089930] 393 
55 1.538938 967 2 5 274 20] 1 589007 999 0.090233] 393 
47 1.5 3990 967 REIN” 274 25] 1.589931 2 0.0905 37 304 
TW —— —955 . —275 30 1.590855 1 0.090841] 354 
E 35 1-591778| 922 [58977460 456 
1 15 7 964 0073035 276 40] 1.592700] 922 || 9091452 306 
| 20 I 903 yes y 276 45] 1-593022 921 0.091758 306 
1 2511.544724 — 8 278 9 Ws 920 0.092065 — 
| k ; ; 
— e ts S 983870 922 || 0.092680] 308 
. — : — — 01 — * 
446840 959 r N. 593395 tt 8692988 9 
45148563 959 3 279 10] 1.598220 918 0.093297 309 
| col 1.349320] 937 077 95] . 280 15] 1.599138] ˙ || 0.093606] 309 
| 55 1388277 957 3 281 200 1. 600055 917 0.093916] 32 
s Pol 1.551 956 I| 2278259] 281 25 1.600972] 3816 || 0.094227] 37 
[ 21847 0.078540] 30| 1.601888 9 o. gf 31! 
10 1.5 53342 954 Sk * 282 35, 1.602803 g15 0.094850 3 a 
15] 1.554295 953 wp 42d 283 40] 1.603718 914 0.095162 312 
| * 3 952 987835 283 45] 1.604632 * 0.095475 313 
| 25þ1.556199] 355 as 00 5o] 1.605545] 513 11 9:995789] 314 
x { 2 950 98225 284 55] 1.600458 12 [1 ©-096103 314 
— — 950 Earn 7 —285 $3 | 1.607370 , 0.096418 315 
38] 1.329048] 949 — 28s | 7-508282| 9.1 [0.096733] 316 
45] 1559996 945 If 0.081 '] 286 = 11 [| 2297249 2108 
501 1.560 24 948 mg" 222 287 15 1.610104 5 0.097305 316] 
55 1.361890 940 0.081867] 297 art hip dh, 909 || 297083 318 
| | 25] 1.611923 0.098000 
_ 85 * 0.081954 E--- 30| 1.612832 3 0.098318 318 
is A 944 ne 289 35 1.613740 40 0.098636 —318 
15 1.565668] 943 * 4674547 2-7 [998958] 328 
20] 1.566611 943 [| 0.0831 n 51815554 907 0.099275 : 
| Fe 942 — 10 290 50 1.616461 — 0.099596 321 
30 1.568494 941 — 291 55 002007 905 0.099917 — 
. 54 1.618272 —qgog 0.100238 Mena} 


A gene 7 — 
ral Table | 
Log. : e 0 
Mean Mot. Diff. || Log. Diſt, } Diff 2 = Parabola. 
1.6101 1—905 [[_z : 4. — Log. - | 
95-44 I 904 0.100500 2 3 Diff. Log. Diſt. 4 Diff, 
| 1.620985 904 0.100883] 323 58 35] 1.607334 —8811— ; 
1.621888 903 0.101206 323 40 1.668214 880 0.118827 1 
1.623604] 993 0. 101855] 325 col 1.669975 880 0.119537] 332 
1.624595 —90¹ 0.102180 325 551 1.670854 879 0.119893 356 
1 901 18285 325 222225 879 3 356 
1.626397 90¹ en- 327 5| 1.672612 —879 1 
1.6 1031881 32 101 1.6 8 o. 120 
* 4 — — 328 15 13 — — 358 
1.629096 899 0.103814 328 20] 1.675247 878 3 359 | 
1.629995 —899 * 328 | 25 1.676124 877 2 265 ö 
1.630893 _ — 1 er - ä * n 365 
1.631790 97 104801 330 51 1.677878 —877 D | 
1.632688 898 2 330 40 ul 877 . = | 
1.633584} 396 331 45| 1:67963:} $72 22 302 
1.63448: 896 | 9.105794 332 50 1.680507 876 oY 47 = | 
1.035376 —896 | 0.106126 332 * 5511.681383 876 3 267 | 
1.636291} 95 0.106458] 333 oſ 1 682258] 579 0124574] 365 
1.637166 | 895 | 22 333 18 1.683133 —875 —— — 
1.638060 894 [o. 7125 334 of 1.684008 875 [oli 5304 * 
1.638954 | 894 ee — 18 1.684883 875 2 | 365 
. 1260 
. ee 1.685757] 274 [| 0.126403 366 
1.540740 —892 | 0.1081 30] 335 686631] $74 || © * 68 
1.641633} 8953 — wha —330 30] 1.687504] _ 97 cop {> 368 
1.643417 892 “109145 337 400 1.689251} 873 —— — oy 
1 644308 891 3 338 45 1.690124 873 | ah 399 
1.645199 891 3 339 50 1.690997 873 ne 370 | 
r 0.110156] 339 [6 5511.691869] $72 o. 28616] 37* | 
45| 1.647868] 522 0.110836] 347 F696 7 229359 _ 
1.648757 889 [lf 77473 341 " 1.694484) 871 9.129732 — 
1.649645 888 N 34 — 1.695355 871 * 105 3 
[= — * 343 25 «pane — 22 125 374 | 
Ic 7 —— "By 097097 71 : ' 
e a one 36 EE RY 
1511.653196 7 112890 758888 3 a 5 
20 | Grads 886 ORIG 345 40 | —— 870 0.131979] — 
25} 1.654968 886 83 345 4511.700578 870 9.132350} < | 
z0| 1.655854 886 || 13925] 3475 50 1.701448] 270 132733 77 | 
35 | 1.656 — 885 | 0.114271). 346 6 5511.702317 869 O. 33111 378 
41.657627] 855 0.114618] 34 6 521850 865 9.1349 379 
2 0.114966] 343 2 0.133852 35 
ol 82 509] 88 o. 11 348 10 704055] 869 I —380 | 
5011.059393 4 5314] | 1.704924 9 34249] 280 
55 1.650277 884 0.115662 348 15 , 1.705793 869 o. 134629 3 Oh] 
©] 1.661160 883 en 350 20] 1.706661 868 2 zo! 
n . 2 
1602043] eee 568 877 5 
I. 2 12 IF.. 
fat 882 0.11706] 351 35 — el 282 363 
| 1.664690 882 0.117415| 352 40] 1.710133 868 9 735841 * 
1.665572 382 [| 17767 353 45] 1.711000 867 [135925 322 
1.660453 881 0.118120 353 50 1.711867 867 | 0.137310 288 
— — 2881 . 3535 6 551 1.712734 867 0.137096 386 
— — 867 (e 8852“ 365 
— 288 


AN eneral Table 


37 
Hola. Tiff. 
of he Tin figs 
2 D. 1 
ien Met. 61 0.160730) 423 
Diſt. | Diff. ras === 801 [| 0.161153] 423 
Diff. | * „ 67 35 1.761926 860 0.161570 425 
. 865 [538855 19 40 762788] 861 0.162001] 425 
n — 0.13 3 45 1.7 6 9 861 0 162426 426 
1714427] 867 | 0.139244 — 21 264813 861 |] 0.162852|__ 126 
1.715334] 866 || 139633 389 5517645 i 5. — 27 
16200] g66 o. 140022 399 of 1.76537 —890 0.103 £ * 
1. es 386 0.1494") 390 [les © 1.700231] 861 Ar pr” 
1.717932] 865 0.140802] 01 10 1.767092] $61 In 429 
718797 —$66 141193 392 a 1.797953 = * * 
603 865 0.141535 395 o| 1.708813 GAN 20 0 
1.719 > 3 2 69674] 861 o 1654 —43 
1.720528] 865 0.14197} 39 25| 1.79997 bo K Æ◻ 31 
21393] 865 || 0.142371 394 DDs ol 51 : 2 
1 74225 805 0.142765 394 — 2778585 = 8 = 
1.72313] 865 2:51 —395 40 9 $61 6.167146 433 
7 (43585 — Arie 0.167579] 434 
1.724353] 864 92 NM 0.168013 —434 
728681] 864 I| 0.14434 395 1 5.168077 438 
525681 865 0.144743] 39 o 1.775991. 0.16 7 5 + 6 
1.72744 804 || 0.14514" | 398 — FT $01 2 = 
1.523310 863 0.145539 — 295 k 1.777429 wn 3 ph 
1.729173 — $64 5.145938 399 15 1.778281 * 1 438 
730037 864 0.149337 mo 20 272. 861 8 —438 
1.730901 863 0.149737 = 25 * 861 S8 439 
1.731764] 864 0.147138 2 zo| 1.780893] 8 
1.732028] 863 0.147549 4 ——x<| 1.781724| g60 22 "_ 
1.73349) 863 \\ 0.147942] —102 52] 1.582584 - 0.171902 - 
1.734354] 863 0.148344 pete * 1 2 ** 2.172829 442 
217] 803 || 0.14874 4 ol 1.784 Nn 
1736080] 863 149550) e wo 1 _ 
* 2 — . 
1.790009 363 0.149992 406 5 7786885 862 0.174157 444 
1.738668} g62 0.150368 — 1841.787751 861 0.174601 445 
1.739539] __g63 ©.150774 155 15 LIND — 8 440 
7.740393 862 O.1511 1 ” 20 . 861 paths —447 
1.741255 862 —1 51839 — 1 1 862 2 47 
1.742117] 862 1 2 301 1-791 92 6 de 140 
1.742979 * 2 5 N 1.792057 = 2 449 
1.743941] 862 e N 0.177728] #2 
174472 |—862 ||Tc322 - 45] 1795702 61 || 0158178 450 
— — 62 ; 3039 412 1.79404 8 0.17 8 
1.745505] 8 N O51 12 $0 $03] 862 0.178028 —451 
0.740407 = 41 — 55 2 862 179579 451 
7455 0 862 0.154870 414 71 ö. 7227 862 0.179530 453 
1.74815 0 9 53] 453 
12] g61 15529] —415 5 8039] 862 0.1799 
1.7490 — 15 NP 0.180430] 453 
ee RO NE 147 e 285480 453 
— 377578 don 0.136536] #16 250 1.800675| $62 0.121342} —455 
35] 1.75159 861 6126958 417 *. 1805637 —863 5.181799 450 
. 0.157309| 41 cee 962 0.182255] 456 
501 1:7535 861 157787 —415 113511 202] 862 0.182711} 457 
Tn 861 * 158624 420 1.804987 3 No. 8 
e 77856 860 159944] 421 50 1.805850] 863 (Sw 
10 1.750705 861 2139485 421 35 1.806713] —864 — 
15 1.757 34 861 0.159886 421 — 8 — 
20 1.7584 61 2188307 —423 | — 
251 1.759343] 8 1 f 
zo 1.700202 | —861 
1 


1 
— 
— 
— 

—_ 


38 A general Table of the Parabola. 
Angle. Log. Dif, Log. Diſt, | Diff. Angle. Log. iff, || Log. Di ; 
x : , Mean Mot, —86 4 : 2 : Mean Mot. aki ming 
72 5 1.807570 2 0.184544 id 76 35] 1.854410 73 | 0.210408 —498 
10] 1.808439 862 0.185004 1 40 1.855283] $73 || 0.210907 499 
15 1.809302 —— 0.185465 — 45| 1.856156] 73 lo. 211407 59? 
20] 1.810165 865 0.185926 — 50 1.857029 873 0.211908] 501 
25] 1.811029 + 0.186388] 427 55 1.857903 874 o. 2 12409 * 
30 1.811892 2 0. 186851 155 27 "of 1.858777 $74 [o. 2129110 52 
3511.812750 M 0 187314 Sp 5] 1.859651 * 0.213414 1 
401 1.813620 ** 10.187779 185 10 1.860526 875 0.213918] 50+ 
45] 1.814484 * 0.188244 4. 15] 1.861400 874 0.214422 94 
50 1.815348 6 0.188709 72 20 1.862275 875 0.214927] 508 
55] 1.816212 865 0.189176 * 25 1 863151] - — 0.215433 506 
73 01.817077 * o. 189643 ar 30] 1.864026 et 0.215939 506 
5| 1.817941 * 0.190110 5 35] 1.864902| 26 0.216447 — 
10] 1.818805 ** o. 190579 22 40] 1.865778 87 0.216955 508 
15] 1.819670 ** 0.191048 999 45] 1.866655 877 0.217464. 509 
20] 1.820535 865 0.191518] 779 50 1.867532 877 || 0.217973] 599 
25] 1.821400 868 0.191988 22 55] 1.868408 — 0.218484 0 
31.822266 86 0.192460 abs 78 o 1 869286 7 0.218995 - iu 
35| 1.823131 * 8.792932 7 5| 1.870163 2 5.210507 77 
40 1.823997 86 0.193405 773 10] 1.871041 878 0.220019 2 
451 1.824862] 262 0.193878 473 I5] 1.871919 878 0.220533 514 
501 1.825728] 866 || 2 194352 474 20| 1.872798 879 0.221047 2 
55] 1.826594 866 0.194827 #2 25] 1.873677 879 0.221502 515 
74 © 1.827460] 6 0. 195303 2 30 1.874556 879 0.222078 510 
511828327 * 56977 3511.875435 2 0.222594 A 
10 1.829193 86 0.196256 2 40 1.876315 990 0.223111 4 
15 1.830060 il 0.1967 34 47 45] 1.877195 880 0.223629 $49 
20] 1.830927 — 0.197213 479 50 1.87807 5 220 0.224148 59 
25] 1 831794 2 0.197692 2 55] 1.878956 — o. 224668 3 
3011.832661 * 0.198172 — 79 1.879837 297 0.225188 han 
35] 1-$33529] 86 0.198652 15 51.880718 * 0.225709 * 
40 1.834396 285 0. 199134 — 10] 1.881600 992 0.226231 gs 
45] 1.825264] 868 || 0.199616 222 151 1.882482 882 I 0.226753] 527 
50 1.836132] 868 || 0.200099 225 20] 1.883364 882 0.227277 524 
55] 1.837000] 86 0.200582 * 25] 1.884247 083 0.227801 574 
75 of 1.837869 — 0.201067 2 30 1.885130 = 0.228326 
5 | 1.838737 969 0. 201552 * 35 1.886013] 3 | o. 228852 WP 6 
19 | 1.839606 869 0.202038 486 40] 1.886897 ns 0.229378 * 
15], 845475 869 || 2292524] 487 45] 1.887781 34 0.229906] . ? - 
20 1.841344] 35 || 9.203011 88 50 1.888665 + || 0.230434 52 
25] 1.842214 86 0. 203499 2 551 1.889550 os 0.230962 pt 
zo| 1.843083 . 4 c. 203988 * 80 o 1.890435 = 0.231492] 55? 
3511.843953 $50 0. 204477 1 2 5] 1.891320 — | 0.232022 530 
40] 1.844823] 351 0.204968 2 10] 1.892206] gee I] 0.232554 53” 
4511.845694 3 o. 205459 4 1511.893092] gg 0.233086 522 
5011.846564 . 0.205950 49 20] 1.893979 * 0.233618 537 
55] 1.847435 4 1} 0.200443 495 25] 1.894866 335 0.234152 534 
76 of 1.848306 4 | 0.206936 493 30] 1.895753! — o 234686 534 
5| 1.849177 872 0.207430 194 35] 1.896640 * 0.235221 the 
10] 1.850049 851 || 9297924 p44 40] 1.897528] g 0.235757 L 
15 | 1.850920 872 0.208420 9 45] 1.898417 883 0.230294 £14 
20 | 1.851792 872 0.208916 bc 50 1.899305] 88 0. 23683 2 758 
25| 1.852664] go, [20942 499 55] 1.900194 _y_ 0.23730 Lo 
20 1.853537 —873 | © 209910 —498 81 o 1.901084 — $90 o. 237909 — 540 


— — 


| ; A general Table of the Parabola. JC 


Diff. I Los- Wis Diff, 
4 it. Diff. Angle. R | — 8 
2 | Log | Diff, | Log, Diſt | | f ; | Mean Mot —g15 268871 "I 
” ͤ—— —n—_ o. 238449 41 ol 1.951593 Gs 58 
8 4 3 890 o. 238990 — 3 1.352909 916 0 a6gge 587 
10] 1.902 891 0.239531 2 6 97 |} 0.279500] 587 
J 5 . $4- co] 1.95 34% 1 -11c6) ? 
» | 1904640) 831 || 2249973] 543 55 1.954343] 91) J 589 
25| 1.995537] 892 || 349 go) 54+ [ [86 __ 01 1.955290} og ee 
30, 1.996429] _gg2 EEE 545 s 272525] 895 
35 1.907321 893 3 + 10 1.957936 919 Nene — 
; 54 15] 1.9599 
rene 993 0242797) i 25] 1.958936] Bp [| e 595 
91000 0.243 54 25] 1.95955 27 
„ geses 294 || 0.243892) 548 ol 1.960777) d., [1 0:2252991 504 
55 1.911789 9 0.244440 550 — 1.961698 9 0.275889 6 
— 2255 w_ 0.244990 550 — 1.962020 _ 0.270485 
10] 1.913579] 896 6001 4 3768 923 0.277678 
15] 1.914475] 896 22 $57 50 1.9944 924 |] 0.278277 
20 1.915371] 806 || 024202] 553 55} 1-98539%] 924 || 0.298876 
25 1.916267 39 * 45,6 $53 87 of 1.960314 —925 2657 — $599 
1917164] 22555 1.907239 1 
ee e e 555 IN 16] 1.963104] ee eee 
I O. 2 1.9 9090 4 
40 1.918959] 898 0.249415 55 1 927 lo. 281280 
8 : 57 20 1.970017 
45 wy 14 899 || 0.249972 577 25] 1.970944 2 0.281804 
go] 1.92075 899 0529 92 0.282488 
55 1.921655 goo —92833 559 — 1.971572 — 929 e — 
O 1.922555 Reta S Etta — 559 5 1.97 2801 2 0.283 93 
I 23455 0.25 560 40 1.97373 929 $4200 
5 9 goo 0.252207 61 1.974059 4 O.2 43 
, 10 9 901 0.252708] 6s 7 1.975539 — 0.234914 
92 | , 
2 192837 92 l. 25233 562 550 1.970529) 335 — 
2 ge 0.253892 564 88 01 1.977452 2 — 
2511-997 9 93 || 0.254456 564 A3 
301.2222 [—903 5.255020 


— —_— 
1.978384 0.280742 


9 933 || 0.287354] 6 
65 10] 1.979317 : Wy 
6 1929799) e See INN ee 2 G14 
1.930071 12 ; 9 0.289193 
$0| 1.931575] gos || 05-287] 568 et _2% (|0.289808] 412 
55 1.932480 905 0.257953 269 — n= — 22 o. 290424 
84 9 25872 55 35 1.384946 939 o. 291040 
1.934291 3 * 93 .291658 
u6| 1959197] go7 029309] 37s IN| e 997 NNoaguzy 
15] 1-939? 7 0.292%] 
«20| 1.97011] go7 e ere ll, 55) 8272 r 
25.388 goB || 261281] 557 8g _2].-2—=|—949 0294137 
30| 1.93852 — 909 5.207 N55 574 54.989 — 949 — 
2351.939735 909 || , 262430 572 1 222 94" 41.295382 
446440 g10 0.263006 = 5 22 94* 11 0.29 
45 1.941554 910 0.263582 273 20] 1.99 84 942 0.295631 
50 1.942 4 910 0.264160 23 25 on 943 0.297257 
1.943374 0.264738} 57 [| 2 22=1|-944 es; 
——| 579 35] 1-99527"] 945 || 0.298511 
3 580 40 1.996216 945 o 299139 
— 23 581 45 1.997161 | 946 _— 
m_ 4 582 5001 998107 946 * 
0.267643) 385 % f . 110301992 
. . — — 1 12— — 
Lt Ws | — — 


| A general Table of the Parabola. IE Tf bog DT B- 
O Diff, "Ov" 5 
4 Diff. Log. Diſt. Diff. | Angle, E | 5 — —684 
—.— | Mean Hier, | — 6; 3 2.0 239] ⁰ mn 0337199 685 
9 46 0.301662 633 [1194 35 5 9970.337884 686 
Finns 2.001897] 949 9.35202 634 4 2.055221 592[| ©-338570 687 
1 949 0.322929 6 f 621 0.339257 687 
8 0.303564] £35 lac - 998 0.339944] 68 
2 2.002799] ggo [| 30764 636 62% 9981] 23399 9 
304 6 8200 oa} 
25] 2.004746 n 37 95 of 2.05 — 995 90 
2 WP — —ů— — 99 0.341323} 6 
30 2.005697 — 952 [YA 637 52.059195 996 ; 91 
35 2.000649 953 0.306113 39 1012. 997 0. 2706 
| 6 061188 3427 693 
ee tree 3-43, 0.306752] 639 52 9971] 0.343399 
- 641 .062185 34 694 | 
5. 0.397393] 6ʃ cj {> 9991] 344993 
50 c 9575 8388834 rp — 1. 999 0.344787 Es: 
55] 2 955 08676 ——|—1000 | 8 
191 of 2011420 —957 eee . 35 2.66018 1001 es 2 690 
| 52572377 3 +4 40] 2. "20211 0.346878 
1 264327 958 || 0399964 6 ||] 4 2005180] 1003|| 9.34687 2 
151 2.0 8 f 1004 0.348277 
20] 2 015250 — 48 647 55 : 009193 1005 Natok w 
25 3 960 0.312770 * 96 ©1.2 270198 —1006 ©. 349080 ** 
5 Sr 56: 9313790 635 J 2.072218] 2907]| 034908 704 
351 2-018130 gor I}. 313849] (2, * 1 10060. 351087 700 
inet 38 [nigh 2: ape Ig 5 
| 45 . : 6 . 2 9 
e 5 
b pronen Br o 3rb457]_ 753 eien 8777 50g 
92 of 2.02294 — 965 52771720655 35 7078250 1013 0.354623 710 
N 5 17 ew 0.317768 656 s a 2 — 9.25837“ 711 
10 2, 967 0.318424 6 d 0.350045 712 
5288430 968 || © 57 520877] 150 6755 
| corral 999 e % EE e LEH 
25] 2.0277 969 ar 2292. | 1017 ©0.3c818c 5 
320399 661 — — 0. 358185 16 
30 2.028748 —070 [FF  —_—c—_—<] — 5 2.083345 1018 8001 7 
r 0.321060 661 084363 0.3589 716 
35| 2.029718 971 [8 IC} 2.084 10190 9617 8 
32172 662 08 382 35 71 
40 2.030689 97¹ 22228 "5 j 2-005 Sn 0.300335 I 
59] 2932933] 973 0.323710] 665 3802 6844 1022 — Wha. 
| 552.033 90 974 0.324376 3 30 —— —1023 8.362494 a 
| 193 __Q' 2.034580 —974 86 35 2.0894 . ns 
1 976 || 0.325709 668 = A _ 2303939] 524 
| 102. 977 [32677 66 | 25.364788 72 
| 5, 5 977 N 673 50 1032835 21 0.365388 — 
25 2035467 978 [| 9.327040 "+ "a 2.094895] _ 19281 0266288 
| 25 2.039461 979 o. 328387 — 2 —1029| 0.366841 
3 — 979 0.329059 85. 5 22 1 0.367570 
123 2.041419 981 8229 2| 673 10] 2.29565 1031: 0.368200 
| O| 2.042400 81 0.32973 67 151 2.097687 1032 "EB. 
| 1 982 || ©-330406 6 871 329029 
| | 45 2 043381 982 0.331081 6: 20 2.098719 1035 0.369761 
| 0 2.044363 83 | 7 25 2.099752 CEEM BY 0493 
| 75 2.045346] 884 [10331757 676 22 [22725 1035 [-2:329493 
0332433] _ 10365377227 
F 2103856] 1936 o 51s 
51 2.047314 98 . 0 71410225 5037 tha. 72697 
15] 2049286] 997 [0.37.0] oh Fol 2.104931] 1938 [0272097 
15 2.049 987 ; 301] 2. 7080 I 172 
20] 2.050273 988 . ns 55 —.— 1040 1 
| 30 . — L —684 * 


| 


A general Table of the Parabola. 


41 
Angle. Log. Diff. Log. Diſt. } Diff. Angle, Log. Diff. | Log. Diſt.] Diff. 
© | Mean Mot, —1041 —740 S332 Mean Mot. —1104 —_— 
„ „eee Nobel 74 fi Se gel rod 
15 — . N 743 3 2168128 woo 0 418836 Gag 
20 2.111182] 1944 0.377878 743 50 2 * © hs 505 
251 2.112227 1045 0.378623 745 55| 2.17037 oy 0.420508 807 
30] 2.113274 "Ora 0.379368 745 104 0 4 1 0.421316 808 
35] 2.114322 "ny o. 38011 2 2.172590 nn 0.42212 1 
2 and. _ 0.380863 745 1 * - 12 3 810 
45 2.116420 — 0.381612 749 15 4.1 * inn, — 812 
gol 2.117471] 1887.382362 752 ol 2 1550880 - 2" 5[| © 1055861: 91 
55 8 19521] 0.384113] 75 25] 2 1 3 814 
100 o — . — 0.383865 45 30 . 1118 „e = 
— 4 — — — — —119.—— — 
io] 2 121685] 15803873720 755 4% 2.186413] 1121] 0.427823] $18 
1s] 2.122742] 1857 o 386128] 755 45| 2.181535] 1122.426642] 819 
20] 2.123799 1257 0.386885 757 50 2.182658 11231] 0.429462 C20 
25] 2.124857 4 0.387643 758 55 2.18 783 LA 0.430283 921 
30 2.125917 wn 0.388402 6c 108 © 9 1126 0.431 106 — 
— way") — — — 1 —11271— — — 
4212884] 155: 0.333923 76! 16 2.185155] 1294325750 225 
4 2.12 — . 23 702 15 2.1882 : 1 — 731 926 
ol 2.1 RG — 0. 1449 704 20] 2.18 4 1857 * 2 
+ 1 — 12 ne 704 250 2.1 —— 1133 1 4 829 
101 " py ns 7 Ae 766 * a 8 —— bs 830 
2137367 1068 [6.393746 77 247928 13643689935 
5 * 71068 NA 768 35 #200 30 1137 043 97 832 
. 92 1070 2422 769 * 1 1138 3 834 
ene a 
- 13 It 1072 4 et, 771 5 2.19 1 1141 22 836 
U ee bes 53] LOSE] 12 049955] gg 
30131387 —1074 —— 774 | 2-1995 —1144|| 441074 —839 
35] 2-13979%] 1076 239837! 775 5| 2 199972] 1145} 2441913 840 
401 2.140872 1077 0.399146 778 10] 2. 2008 17 11471753 841 
45] 2141949] 10781] 399922] 557 15] 2-201964] 1148043594 843 
50 * ns 109 2429699 778 20 3 1150 9444437 844 
. Bed ee 2 e 81 
r . —781 2 —1152 2 —847 
5] 2.146268 r083 9.403937 782 35] 2.206505 1154 9440973 848 
1012.147351 1084 p 783 40 1 1156 9.447621 849 
1512.148435 1085 o. 404 — 784 45] 2.208875 1156 0.448070 850 
20 wade. ov 1087 9.4953 785 50 2 1158044952 852 
25] 2150697] cl 0409177] e n eg 55 
3 Rok Loot a —- 1088 2 —788 2 2 a — 1161 Brom + lus | —854 
35] 2.152783 1090 0.407745 729 5] 2.213510 1163 0.452079 856 
40] 2.153873 1092 o 4085 34 790 10] 2.214073 1164] 2452935 957 
45 2 158505 1092 0.409324 291 15 2.215837 2 85725 858 
52.156057 1094 1 792 — 3 1167 9-454 50 959 
ERR bo . RE RE: 
3 W tinned —log96]|————]| —795 — — — 122 s 
rol 2.160440] 1095047322] 79 40 2 221080) 1172] 0.452036] 364 
: 10 | 7 117 
1512.161539 * 82 708 45] 2.222853 ad. 9 458900 860 
20] 2.162639] 110ʃ 8 — 709 50 2 224037 1176 9.45982 868 
25 2.163740] || 9-415 8 551 2.225203 1178 0.460094 869 
30| 2.164842 —v104 0.410487 Per 108 c| 2.226381 A + 0.461563 > hs 


.. 


—— 


42 A general Table of the Parabola. | 
Angle. L "Dif, | Log. Dit. | Dif, Angle. | Log, | Dif ſre Di. Dit” 
ean Or. ean or, 
0 «1 |———=|—-1179]|———|—870 NE. —\— 1270, |\———|— 946 
108 18 N . EE 94962433 971 112 35 2-293034 1271 —— 948 
151 2.229922 0.404177 45] 2.296177 0.513365 

20] 2 231106| Wat o 465051 874 50 2.297452] 2780.5 1431 950 

9 1585 0.455920 355 55 — 1270 — 952 

30 2.233478 tag. 0.460803 77 113 o 2.300007 12791] 0.516221 954 

2.234660 ee 0.467681 —878 51 2 517287 —1280 0.617176 ö 

5 2257856 1 0.468561 = 10 1 _ —— 253 

1192 O 12 4 | 95 

#51 2237049] 198472, a8; 200 2393953] 1286/7 % 959 

55 223 43 1183 0.471207 093 25 2366 26 1507 — 902 

109 4 1474 the 0.472092 — 30 8 2 — — 

— — 119 — —I291} |———|— 964 

„ 1199 er . 888 a gent raggh| 2099}. 966 

15] 2.244229] 1201/474755 889 4502.377596 129524851 967 

20 2 245432 12031] 0.475045] 39 5ol 2.312893) 1297052584 999 

25| 2.246636] 1294] 0.476537] 392 5502314102] 1299 5268171 972 

zo| 2 247842] 32991] 0.477430 293 114 © 328423 Na . 4a 

ene „30 e 974 

4522782780 125 [o 4792280 895 18278785] 1350276 975 

; 2.261 58 12101] 0.480117 97 I 4 = 1300} j 970 

— 2580 FRO > 1016 299 2 oa 1's 1959 pet 979 

121 1921 

55] 2-253894] _- #1] 0.481916 — 25] 2.322027] 137232665 357 

110 O] 2.255110 inn 0 482817 — 30 2.323330 ee 0.533646 Mc" 

5 ns 1219 9 904 2 2.324054 1316 0.534929 985 

. 24854 1220 1 4 906 7 A 1319 958880 986 

* rhe. — 1222 : 907 v5 ay 4 + 9 1320 0.53 * 987 

2 2 TENG 2 9 908 3 — 1323 * 989 

1 2.262437 1. 9.488265 910 [riß 4 44 44498 1325 * = 99} 

EET mae Pc? wean (en e 4 

40| 2.264893 At 0.490079 913 10] 2.333912 1329 0.541 994 

2.266124] 230.490 914 rel a oe | - 4ggo1{©2923530  gg6 

752.2673580 22324] 421069] 919 25228577 13331] 25435421 997 

550 22685000 12341] 0.492826] 97 e 

111 o 2.269826 Tr 0.493744 3 30 2.339246 — 0.543545 3 
| 5. 2.271003] „9% :340585| 546547 

EE ee e, eee e e 

15 2273543] 13411] 0.496508] 923 45] 2.343268] 133} 0.548555] 1995 

20) 2.274785) 1241 0.497432] 22t gol 2344613] 2345|| 0.549562] 1005 

25| 2.276029] 12441] 0.498 975 EIS . 

5 © 9 1240 495357 27 $5] 2-3459 I 55057 1010 

30 2.277275 AE o. 499284 0 116 © 2. 347309 = 0.551581 5 
278 o. = 248660] 2 92 

35 2275523] 1249 N 930 5 ee 1354 A ny 

a 8224 49 =; avg, 932 15 3 1355 * 1 1015 

0 2.282256] 253 8 2 007 933 2 1 2726 1357 * 2 1016 

TX 8 7 1255 503 '| 934 : 35 * 1300 $44 Had 1018 

$31 5593530] 125i 2:59394 36 5 2.3540 13521} 559655] 1020 

112 © 2.284788 9 9.504877 e 30 2.355448 — 1364 0.557675 PET 

5 8882 1262 ON £33 940 wy 125 771368 * — 102 5 

. « 2.289832 172 3 94! 3 3 1371 ay + wh 1027 

251 290007 oy 0.509577 44. 55 2.362288 1377 0.562800 1028 

30 2.292364 bx: 0 510522 945 117 of 2.363663 1975 0.564830 IOZc 

| — |—1270]]——-|—-946 || —|—1032 


A general Table of the Parabola. 4 3] 
Angle. | 8 Diff. | Log. Diſt. Diff. Angle. * — . Dif, Log. Diſt, | Dif, 
P —— 137 Zz 9 oO IN — I co6 — 
117 $5; 2.305040] 2-81] 0.564862 3 121 35 2.442820 5 0.023184. has. 
5 4.960438 138 0.565895 _ 40] 2.444328 — 0.624315 0 
5] 2367799] . e 1193 
T ” 3 53 1385 9.8659 1039 50 2.447352 1518 o. 6265 82 1529 
51 2.3705 13880] 2-59g005s| 1048 55] 2.448868 151 0.627719 37 
30 2.371956 —1390 0.570045 : 122 0 2.450387 Ikea 0.628858 "139 
35 2-373340 1392 0.571087 _ 5| 2.451908 1524 0.629998 IN 
4 2-37473 1304/572130 100 10] 2.453432 1527 0.631141 1 
28 eee 1397 95573175 1047 15 2.454959 1529 0.032285 500 
50| 2:377529] 1399.74 ft 20] 2.456488] 1532633431] 113 
; 55 37 9 1401 || 2575271] 00 25] 2.458020 1535 0.634580 ** 
118 22.389329 —1403 0.570321 SO 3O] 2 459555 3 7 0.635730 50 
5 wy Ib r406|| 2577373 _ 35] 2.401092 Ko 0.030882 1 
ws 385725 1408 9.575435 1056 2 2.462632 1543 0.038037 18 
ARE e , % . e BR: 
; 0.64151 
30 2.388784 Res. o. 5 82660 — 123 0 *. 4 — a 1 
5 ** 1419 9885785 1064 F 5 2.470375 1576 0.043539 "of 
4 2 39 P1422 0.584787] 1066 10] 2 471931} 1560 | 2245905] 1168 
45 2:393042 1424 95888875 1068 51 2:473491] 1562 646173 1171 
50| 2 394499] 1426.81 1055 20] 2.475953] 12651 | 9647344] 117 
55| 2-395 92 1429 0.587991 1071 25] 2.476618 1568 0.648516 7 
119 O| 2.397321 —1431 0.589062 2074 30] 2.478186 1570 o 649691 1 
[2399792] , 2599139] e 35 2479750] eee 
OTE 1436 + pw 1076 40] 2.481330 1577 0.652046 1185 
18 * 2 1438 2 1079 45] 2.482907 1579 0.653227 118 
a HE 2) 1446 0.5933 *| 1080 50] 2.484486 1582 | 0.654410] 1184 
521065 1443059446 1083 5502-488 1850.655894] 118 
30 2.405943 —1446 0.595529 — 124 Of 2.487653 —1588 0.656781 * 
35 2407309 1447 2 1085 51 2.489241 1591 0.057970] yl l 
4 8 1451 28 1088 101 2.490832 1593 0.659162| * 
2 2 1452 0.5907 2 1090 I5] 2.492425 1597 0.660355 1122 
5 * 739 1455 9-599 = 1091 20] 2.494022 1599 0.661550 1283 
120 F. * — 1 1093 52495621 1653662747 — 
— 1s BO 0.602060 3 300 2.497224 u. o 663947] 2 
8 1 1462 9 803755 1097 35] 2.498829 1 0.605149 2 
2-417574 1465 1 1098 40] 2.500437] 1g, f| 9-666352 2 
18 5 59 1468 0.605350 5 45] 2. 502049 1614 0.667558 e 
, 4.4406 7 1470 2 451 Wn 50 2.503663] | -[| 0.668766 * 
51 2.421977 1472|| $:007553 1105 $5] 2-505280] {|| 0.669977 
30! 2 423449] „„ 0.608658 125 o 2.506901 o 671189 Sg 
5 - 1475 ROO —1106 —j;I6;]—-|-1 
A a on 1477 [6 25 1108 5} 2595524] 1625072403 1217 
4 2 1480 22 « — IO] 2.510150 1630 0 673620 = 
45 2:42] — 1482 22 3 15 2.511780 1632 o 674839 * 
502.4 93 3 1485 0.013093 1114 20 2.513412 1635 0.676060 3 
"& 55 2.43084. 1488 0.014207 1115 25] 2.515047] 1620 0.677283 3 
Dee 4e. 11180647084 
18 r e 1492 88 1119 3512.518327 1645 0.0797 36 1229 
101 24353 495 [| 2 917559] 1127 40] 2-519972] 16480580955 1232 
5 2-430 13 1498 0.618680 1123 45] 2.521620 1650 o 682197 ba 
20 2.438311 1500 0.619803 1125 50 2.523270] 1684683432 12 
25 2.439811 1503 0.620928 1127 551 2.524924 — o 684668 2 
Dies 120% 6022881247 


2 abola. — 
eral Table of the Par Dif, [| Log. Diſt. j Dif 
a 4 gent | Angle. Log. ; 1371 
{4 ol | Rnd ue 18475757845 1374 
RT. 855570 124 ( 35] 20229 5078525 1357 
— 1660 3 2855 135% 
126 52728241 16641] 5.688390 1246 45] 2 626575 18591] 0.761779 1382 
10 „9905 666 0.689636 1247 50] 2.628434 1862 0.763161] 1385] 
15] 2:53157'] 1650 0.690883 1250 55 2-030296 18601] 0.764546 —1387 
20] 2533241] 1673 0.692133 "=3*11 [131 of 2.632162 1875.785933 r391] 
2512.534914 1676 0.693385 —1254 5 2.034032 1875 0.707324 1392 
30 2.530590 — 1679 0.694639 1257 10 2.635907 1878 0.768716 1396 
35 2.538209 1682 0.695896 1259 15 2.63778) 1882 0.770112 1398 
40] 2.539951 1686 0.697155 1261 20 2 639667 1886 0.771510 1401 
481254537 1689 +: vr oh Wee ae) Bop p41 gez 
50 2.543326 16921] 0.699679 1266 30| 2.643443 —1893][0:774314 1407 
551 2.54501 1696 80 35] 2.645336 189800 0.775721 1409 
127 21 2:540714 — 1698 127 40 2.047234 19021] 0.777150 1411] 
5] 2:545412] 1502 9.703454] 1272 pil bp rat Ye” 0.779541 1475 
10 2-550114 17051] 0.704756 1275 50 2.651042 19101] 0.779956 1417 
1512.551819 1709 0.706031 1278 55 15711 19144 0.781373 —1421 
— 2-553528] 1712 0.797309] 1279 132 0 2.6548 — 19185782794 1423 
251 2.555240 1715 0.708588 — 1282 5 2.650784 1922 0.784217 1425 
30] 2-550955 —17191] 0.709870 1285 10 2.658706 19260 0.785642 1429 
35] 2-558074 17270 711155 1287 15 ee 19300 0.785071 1431 
40] 2.560395 1726 0.712442 1289 20] 2.662562 1935]] 0.788502 1434 
45] 2.562121 1728 0.713731 1291 25 2.664497 19381] 0.789936 — 1437 
ol 2-553849} 1742 6.715022] 1294 . ©:791373] 1445 
55 e be 1735 0.716316 —1296 35 2.008378 1947 O 792813 1442 
128 of 2.597316 —7391] 0.717612 1299 40 2-070325 19511] 0.794255 1446 
5| 2.569055 1743 0.718911 1301 45 2.67227 1955 0.795701 1448 
10 2.570798 1746 0.720212 1304 50 2.674231 1960 0.797149 1452) 
1512.572544 1749 0.721516 1306 55] 2.076191 1964 0.798601 —1454 
20] 2.574293 175211 0.722822 1308 133 of 2.678155 — 1968 0.800055 1457, 
25] 2.576045 1756 . 5 2.680123 19721] 0.801512 1460 
32>] 2.577801 —1760 0.725441 1313 10 2.682095 1976 0.802972 1463 
252775551 156, 0.726754] 1316 e. 0.804435 1465 
40 2.581324 1766 0.728070 1318 20 2.686052 1985 0.805g00 1469 
45] 2-533090] 1770 07293081 1320 OT 0.807369 —1472 
50 2.584860 1774] 0.730708 1323 39| 2.690027 —1994!] 0.808841 1475 
55] 2.586634 1777} 0.732031 —1326 35| 2.692021 1998]] 0.810316 1477 
129 © 2.588411 —1781 0.733357 1328 40] 2.694019 20031] 0.811793 1481 
52.597076 17941] 0.3468: 1330 1 0.813274] 1483 
10] 2-591970] 1788 0.730015] 1333 Sol 2.098029] 2011 0.814757] 1487 
15] 2-593704 17921] 0.737348 1336 55 2 20160 5.816244 —1490 
20] 2.595556 17951] 0.738684 1338 24222207 — 2021 0.817734 1492 
*>| 7:59735"] 1799 wolf bs outer —1341 5| 2-7-4077 2024!] 0.819226 1496 
2 feed 222 | 1802 9.741393] 1343 e 0.820722] 1409 
35 2.500952 1806 0.742706 1345 15] 2.708131 20341] 0.822221 1501 
40 2.602758] 1810 0.744051 1348 20] 2.710165 2038 0.823722 1505 
45 2.604568 1913 0.745399 1351 25 5 ens 243.0 825227 —1508 
50| 2.600381} 1815 9 748785 1353 04 0.826735] 1511 
55] 2.608198 1821 0.748103 —1356 35 2.710293 2052 0.828246 1514 
en 0.749459 1359 49] 2718345] 2056 0.829700] 1517 
. 5] 2.011843] 1828 0.750818 1361 45| 2.720401 2062 0.831277 1520 
10 2.613671 1832 0.752179 1364 50 2.722463 2065 0.832797 
15] 2-015503] 1836 0.753543] 1366 $5] 2724528] 2001 0.834321 
202 617339 1840 9.754999; 1369 135 0 2.726599 —_— 
2;12.619179 1843 0.756278 —1371 —.—— 
EL i 6 


ä 


: 4 general Table of the Parabola. 


ith. 


— Log. Diff. Log. Diſt 
£ Dif Log. Diſt, Diff, — Mean Mot —2357 0 923268 
L l it, 0 7 
Angle. 1 —1526 139 35 2.848199 2302 0.924986 
an | 9.335847] 4230 40| 2.850561 23091] 5.926708 
135 5 2-729074] 2080 852372] 1533 45] 2-252930] 2374 0.928434 
1 2785853] 2084 0.039910] 1536 50] 2.855304] 2380 0.930163 
20 272402 2089 0.340440] 1539 55] 2-357084 230 1[ 2.931897 
20 * — 709 00.841985 154% of 2.860070 — 2392 BI 
51 2.737021] 8858847525 LY 5| 2362462] 2358 9935375 
2104 6 457 1249 162887268 883772 
5 2.741224 2108 0.846622 1552 15 2.867265 2410 o 938870 
40 2.743332 2113 0.843174 1555 20 2.869675 2416 0.940023 
45 1253885 2118 0.849729 1558 25 2.872091 2422 o 942381 
50 2.747503 * ol] 0.851287 1 562 301.2 874513] 2,28 © 044142 
$5; 2.749 212 0.852849 —1 5635 257g 2435 907 
136 12.751814 nah; 35 6 o[| 945 
—— —ͤ— 0.554414] 1569 40] 2-879370] 244 0.947677 
51 2.75394 2138 o. 85 5983 1571 45] 2 881816 2447 0.949450 
10 3 "PI 0.857554 1575 50] 2 884263] 2453 0.951228 
151275822 2147 0.859129 1578 55] 2.886716 2459 o. 95 zoo 
20 2 700373 2153 0.860707 1582 141 0 2.889175 —2466 0.954795 
25 2784883 2157 0.862289 —158; 5| 2.891641 2472 0.950585 
22162 0.363874 1588 10] 2 894113 2478 o 958379 
35 2.760845 2167 0.865462 1592 15 2.890591 2434 0.960178 
40 $6. 2th; 2173 0.867054 1595 20] 2.899075 2491 0.901980 
45 ae, Links. 2177 0.868649 1598 25] 2.901566 2497 o 963787 
592773362 2182 0.870247] 145, zo] 2.904003 —2504 0.905598 
5] 7.77354] 2188 0.271849]: cog 352958857 2510 0.967413 
137 222777322193 0.873454 1609 4] 2999977] 2515 0.969232 
5| 2779925] 2198 0.875003] 1612 45] 2911594] 2523 0.971056 
| 10 3 2203 0.870075] 1616 5942.914117] 2530 0.972884 
15] 2.78432 2208 0.878291 1619 55] 2.916647 2536 0.974716 
20 2.760534 . 0.879910] 1623 142 ol 2.919183 —*5431[5:970553 
25] 2700745] 221 0.381533] 1626 5| 2-921726] 23530 0.978394 
. wr 2224 5.883159 1629 10 2.924270 25 56 o. 980239 
35] 2:79319®9] 2229 0.384788] 1633 15] 2-920832] 2562 0.982089 
40] 2.795419 2235 0.886421 1637 201 2.929394] 2570 0.983943 
4812297654] 2240 0.888058] 1645 25] 2-931964] 2576 o 985802 
50 A. — 0.889098] 1644 32] 2234542] 2584 0.987065 
5512. 2 8921534216 | 2.937124 25900 2 
138 © 2.804389 —2256 — 6k = 2.939714 520 2 
512.8065645] 2282 0.894640 1654 45] 2:942310] 2604 0.993281 
10 2.808907 2267 0.895294 1659 5012-94914] 2611 0.995162 
15 8 2272 o 897953 1661 551 2-947525 2617 0.997047 
20 2.81344 2277 0.899014. 1666 143 0 2.950142 —2625 0.998937 
2 e 0991290] _166 [1959707] 40 2999987 
30| 2. — ooo 1672 16 235182 26391] 875 
| 35 2.820295 2294 0.904621 1677 15] 2.958037 2045 1.004635 
40] 2.622539} 4388 0.906298] 1680 20 2.950682] 2653 1 006544 
45 2.824889 2306 0.907978 1684 25 2.903335 2659 1.008457 
50 : *3'-|| 0.909662 1687 30].2:995994]__ 2667 1.010375 
55 2 2316 2911349] 1692 3527958607 2675 1.012297 
2.4 —2323 0.913041 1695 402.9713360 2661 1.014225 
"51 2.834145 2328 0.914736 1699 45] 2:974917] 2689 1.016157 
10 2.030473 2333 4,99 14 179211] Fo 2.976706 25901] 1.018094 
15 e 2340 0.918137 1707 55] 2.979402 2703 1.0200 
244% 2345 0919824] 279 . 
25 2812325 225021884 —214— 
Ea 
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7 arabola. 
; Diff, — Mens Tee. 66P ——— 
8 Diff. || Log. Diſt. oe 762-35 66 134894 
— ean Mot. 1947 148 35] 3-143 317*1] 1.137143 
Fe 4 — 7 1.021982 1951 40 3 146338 3185 1.139398 
1144 5 r oh 1023933 1956 45 3742573 3195 1.141660 
102.9 - 27 1.025889 1961 50131527 3204 1.143928 
512999259] 2733 1.027850 66 155922] 221 6202 
20] 2 992992 27400, 20816] 79 55 7 9137 aſi, —_— 
25 2.995732 2748 eo 1755 1971 149 © — — 3224 1.148483 
| on 2.998450} ee —1970 $1 3-20x3 3*34]] 1.150771 
3 — 8 1.033763 1980 10] 3.165595 3245 1.153064 
35 94" 5.0 >a, 0035745 1986 15 97 — 32541] 1.155365 
4 12 4 1.037729 1991 20] 3.17209 3265 1.157672 
45 3 4 — 1.039720 1996 25 $5554 32741] 1.159985 
55 3012334 2794 — oy: OY 2 42451018 rang 1.162306 
35 3.015128 . — Y > 2006 35 224525 3296 1.164633 
— 104572] 2011 4537885150 3305|| 1.166087 
513-2179 of 25991] 1.047733 2016 45] 3-138519] 3318 1.169306 
1 . — 1:049749] 2022 501 3191935}. 3327 1.171654 
x. 3 020382 25 1053797] 2026 4 1431520 33071 
25] 3029215] 22517588 0% e 3267 1177776 
N — 2203 5] 3-2 3358117873 
232 2 2850 1 2042 10 3-205 204 3369 2 42 | 
35 7 1 7987 105990 2047 15 2 208873 3379 1.183492 
* 45 4s a 5 3 2053 20 5202957 33921] 1.185881 
45] 3- o2] 72741] 1.06400 2058 25] 3 21534 34021] 1.188277 
50 3.0435 2882 | 566066 * 13.218744 . 
55] 3-940384 28891] 1.068129] 2203 3.222776 [7195679 
—_ 7" — 9 [1.07019 2074 401 3-225579] 3434 1.195506 
| 5 2 — „! 9 2080 45 45.904 3445 1.197930 
10 San 2977 1.07435 2085 50 32245 345 1. 200362 
|, {> 16] 29231] 1.076437 2090 55] 3235914] 3468 1. 202801 
20 3.0509 29311] 1.078527 6 o 3.239382 
5 2568 940 1030827 — | (+ 5| 3242807 | 2479 E 
| 066787 — — — : 1.207 
| I 2949 [1 OP 2107 10 24635. 35®*1] 1.210161] 
35 R450 2957 122 32] 2113 8127288] 3513 1.212630 
FIRE » 3 095678 2905 1.08 9 2118 20 3-25.33 35*#1] 1.215105 
Wed. | 2974 a1 | 25] 3-2508900 3537 1.217589 
| 50 7 — 2993 Ray 2129 ns Þ La old ihe 1.220080 
O n 1 
| 55 Ta 605 2992 | 0.093310 —2136 07+ 3-203975 3559 1.222578 
47 Pope > 1.09545 2141 40] 3.267534 3572 1.225084 
| — 5] 3087607] 3009 1-997593] 2146111 271106] 3583 8 
ö 10 —— — 122 2153 50 12 8 359 1.230120 
"5 3.098667 — baer 2158 55 T 3607 1.232050 
27 © — — yew m. 2165 152 Of 3.281892 — 3620 T:235187 
i 2170 5] 3255502] 3631 1.237732 
| 3 78 e 3 2176 10 3-289143 3044 1.240285 
35 * 20 241105 21 2181 15 2987 73565 1.242847 
| 2 5 4. open ha "_ | 1 112 3509 1.245416 
| gol 3.115012 3000 ze 22% 25e 9265242225 
* 3.118102 3100 ql int | 2 —— 3693 1.250579 
| 55 31212022 109 — 22 3513-3974 3706 1.253172] 
148 3.724371 117 A 2212 40 4 3719 1.255774 
wk este — 3 1 _ * * 1.288384 
r . 71 more ©. 2224 50 3.31 45 37441] 1.261003 
: as N 145 8 2230 [E 55 22265 723758 1.263629 
20] 3: 88 3 1.130414 2237 1.8.25 3770 — 
2513˙13 8 9 3156 £25 2 11 Gy — 8 
20 3.139996 — 


A general Table of the Parabola. 


| | 


Angle. | Log, Dif, Log. Diſt. | pig le, Los a 
>| Mean Mor, A | 4; [x Meas Foe, | Pi 
153 53.329915 5 1.266265 de 157 35 3757279 461 
101 3-333698 D fd 3.5508] 46291] l 
3.33745 2291] 2718670 2652 8 886 46480] 1: 
20 3.341305 3810 1.2 — 2661 #5] 3-504556 4600-429110 
25 3.345128 3823 Jus ' 2669 50 3.569223 4687 1.432328 
ol 3-348964| 38351} 1270291] 2678 5] 3573910] 4097 1.435559 
— 22] 3:345964 —3850j[—=725%|__.: [[[158 & 3 578615] 4705 1 428302 
35] 3-352814] 27.2 1.282256 * A 3.583770 725 5 
40] 3.356678 3994 1.284952 2096 10 88 47451} 7442058 
8 3.588085 I, 
' 45] 3-360555] 3977 1.287657] 2705 I 47641] 445327 
| 50 3.364445 3890 I 3 2713 5] 3 592849 4784|| 1448608 
5s] 3-368350] 3555/12958 2722 882,5 48% 1-451903 
154 © 3.372208 3918 +, 2732 2513.502437 48230/455210 
3 —3933]|—= 12740 30_3-007260 3 1.458530 
SI 3.376201 1.298564 / 7 —4845 
IO 3.380147 3946 1.30121 2750 35 3 2 86 1.401804 
15] 3-384108] 3951.34 2759 r 
20 3.388083 3975 3 2768 +5] 3-021855] 4 or 1468571 
3 392072] 3989 1. 61 2778 50 3 626760 ves 1.471945 
= $6026: 1 Yvan, 2786 , 3 228 — 1.47533: 
35340800 4018 ** = —2797 59 3-030035 —g96g 1.478734 
40 3.404125 4033 * — 2805 3] 3 041604 111148214 
3.408175] 448 3 2816 10] 3-046595 ous 1.485 5 
2 2 5 4062 1 642 2825 15 3-05 i607 * 1.489021 
55 3416314] 4977 1.326482] 2834 250 3 686845 30221] 1.492478 
Eee 15=/ 1329426 2844 668 8 1.495900 
— 2 — he —4108 3293 —2855 30 3.566774 2 1.499436 
5 e eee 
02.277 130 13520t5] 2877 73575995 51450506451 
93.436927 453 1302852 2883 bi £m. 51680509981 
25] 3-441096 1169 7 6] 2894 5587308 5191/513525 
39] 3-445280] 1˙84 1.348697 290560 5 1.697795 5214/51708 
— 1-9 —4200|| 342901 —2914 Sor 2 3-097713 —5237 1.520660 
E)!!! 
2728 122355 293, ol Ong 52880527855 
5.42175 1287378725] 2942 280 37188 53080531456 
55[3 466439] 1264/1387250 2958 2003778803 2[| 1-535112 
280 39127 25 3.724135 533 1.52896 
156 0 3-470719] 17 1.364242] 2966 53571] 538764 
o16| 4297 — - —2977] | |—£.4:229492 —5381|[542432 
K. 2-2 — 1313 3 2988 35 3-7 34873 5406 1.546116 
153.4836580 1329 1 * 2998 49] 3-74027 54310849816 
20] 3.488004] 1345782 3010 78032571 660553533 
3-4 4 64 |] 370275 503.7511661 545 
25] 3-492367] 4323 I 3020 3-75 811] 1-557266 
; 800 329235 35] 3.75664 74 1.5610 
30] 3-496747] #3 1.382266] 3031 6 7 5507 591015 
— _ —4397— >= —3043| [1.22 © 3-702154 eu. 1.564782 
40 5505568] 4414 1.389262] 3053 6.777% 5550/738856 
45] 3-599989] 443! 1.397427] 3065 9223246 55850572365 
O 3.51 8 4449 1.28 + 3076 is 3.778831 611 1.576182+ 
$ 1. 4406|| 1394503 3087 20! 3.784442| 2648 1.580017 
157 o| 3.323388 +484] 88685 3099 Ee 5665/583869 
27889 0/3771 — 2 222. —5692 (82738 
2 of per 4519 * xn 3122 3513.801437 57200 1.591626 
15 3.536946 4538 ene 3134 10 3.8071 5% 574501595531 
200 3. 4555 „ 3145 #5] 3-312904 1.599454 
SITION 4574] , 423201 31588[ 52] 3.818679] 5775 1.603396 
| 2 * 4593 146359 1 35] 3.824483 ＋* 1.607356 
. — 511 [[—£22529| —3161 — — — | — 


8 — = — | 
— 2 A general Table of the Parabola. 
N : Mean Mot. _ Log. Diſt, | Diff. Angle. Log, Diff, Log. Di 
162 5 3.836175 —5860 1.61 3998 0 4 Mean Mot. __ 
10| 3.842065 5890 1678323 4016 166 35 4204152 792407855 
15] 3.847983 59181] 1.6 9342] 4036 40| 4.212128 7970]! 1.85038 
81123385 403 6 802 7289 
20 3.85 3931 594 1.6 4055 451] 4220155 7 1875810 
25] 3.859909 5978 7. 407 5004228235 9080 1.881266 
30] 3.86 boog|| 1.6580 4594 5504236387 $321] 1.886 
= 5917 —6038 1.635608 17 167 of 4.244553 8186 411 
513871955 1.630722 1114 1 — 1 —— 
40] 3.878024 _ 1.645656 4134 ra — 1.897844 
45 3.884124 6100 6 3 4154 IO 4.261090 29 1.90 
| 50 3.89025 6131] 2277515 417 15 4.269442] $352 1. —— 
55 E 4902 6162 11A 3 20] 4277850 9405 AN 
1163 of 3.902611 6194 1888 8 4216 25] 4286315 $4051] 1.920460 
: 3.558837 6 —4237 30 4.294838 8523 1.926208 
10 3.97895] 6255 1.86607] 4288 35 4340 357937095 
15] 3.921386 6291 'S 9:2 | 4280 40] 4.312062] $042 1.937822 
260 3.92710 $3241] 1.677872] 430! 45 4.320763] 878101943685 
251 3.934068 0358 1.681996 4324 os 4329520 0703 1.949595 
ECTS ee e Wee 222222 8%] 1.961541 
— 333 6459 I e. 4390 5 4.355190 1.967562 
45| 3.959838 6494 1828522 4413 10] 4.365206 901601 21 
50 3.966368 6530 1.8848] 4436 15 4.374288] 9992 —— — 
164 278833 655 1.772880 4482 25 4.9255 92151] 1.9 2718 
5 39080170 —6637 . —4507 301 44291934 9254 1.998368 
101 3.992843 6673 1.717390 4530 35 4+411286 —935211 2.00400 
15] 3999553] 6745 12264810 4555 4% 4.420709] 6404 2.011006 
20] 4.005300 67471]; : 4 4579 45 4430203] 24241] 2.017396 
25 4.013085 6785 L 4603 50 4.439770 9507 2.0238 
3 | 4.019908 6823 758563 4629 $5] 4449410 9040 A 
3514.026769 —6861]|—— —4654 169 91 4:459124 — 2.036854 
4 4.033669 8275 wo 49009 5] 4402904 368702845455 
.04060 0 O! 4478781 2.0 
= Taxes 6979 28883. pad 154488726 945 e 
55 4.054509] 70:2 1.7898 4758 200 4.4987 50 0924 * 
165 — 481669 7060 1.763820 478 25 4.508854 10104 3503 
% 19-0: ed 2: | 1.768605 3 * 101860278295 
oi —4811 2 2.077142 
10] 4.075910 7142 1773416 4839 35] 4+529309 Long 2.0840 
15] 4.083095 7185 $4 #55] 4866 40] 4.530562 , 25531] 2.0 — 
20] 4.090322 hen? 78801 4894 12 10435 ad 
25| 4097591 | 7299 1.70001] 4923 56 4.560626] 105260 2.105088 
300 4.104904 | 7373 1.795835 4950 L 2 — 
35 4112201 1-408 382855 4980 170 of 4.581944 _—_ | 2.119408 
I - O 592740 212858 
RARER RE RE 
i 3 for hee: 7491 N 5089 15 4.614610 10982 22 
155442136 3 . 9095 42 71 2148782 
166 © 4.149720 Met; 4 1.828211 5129 25 N * 9 2.156285 
ED 4-1573 8 7930] —5160 30] 4-048141 2.163853 
10 3 7678 18533575 5191 35| 4659818] , 2012171489 
1514.172755 7727 4. 5223 40] 4.670998 op . : , 
| 20| 4.180530 2275 843575 5255 4514.682583 15551 2 185 G 
'25| 4.188354 724 Ro AS 52880 50 4.694274 5 2.19 Ce 
30| 4.196228 73741], 54328 5320 55] 4.706073 11799 ; 
k nd torts —702 1.859648 : 171 © 1708 11910 7 
c — —4$353 £77923] 1202322. 23 


A general Table 


of the Paratela. 


Angle 1 Diff. Log. Diſt, } Dif. | Angle. os 2 | Log. Did. 
an or, * 243 | 
wn— 1023 8064. 2 2828357 
474214 230 2.226548] 8439] 35] 5.6861 2477002844808 
+742144 122541] , 235133 8217 4515 691424] 252531] 2.861727 
71 123731] 2.243429 8296 500 5.717178 22954 2.878919 
4.779266] 122 257856 8572 551 5-743454| 26850 896450 
393 12618 2. 2602644 845876 0 5.7774 ? OY 2.914362 
712 5290 2745[[ 2258806 9 51 F. 797001 273 4 2.932041 
47752 12873 2.277433 8627 15 5.825639] 27971] 2.951914 
8 3004 2.286148 8715 151 5.854233 4 541] 2.970398 
* 131391] 2. 294951 8803 20] 5.883472 2272 2.989911 
4.858 72 132741] 2.303845] 88 25] 5.913384 4 3.009872 
4.870333 134141] 2 312831| 8986 zo] 5:944003] „ 211 3:030304 
883890] 35572 321912 ee 35] 5.975301 4 3.051229 
48 : - 13701} 2.331089] 9177 40] 6.007496 3 25 3-072670 
„ 138502. 340364] 927 45 6.540446 33858003 8 3-09405 $ 
| 1 937 of 6.0742 3.117 
793557650 4562359210] 9439 55 4 5786 3.140369 
3 14314 2.308803 9584 177 of 6. 144629 * 4 3.164162 
: 0838 14476 2 378494. wag 5] 6.181299 _— 3.188025 
4 95 - i 14642 2.388295] 9991 10 6.219035 2833 3.213798 
4997842] 4841 2.308209] 9914 15] 6.257900} 3885/3239723 
4 444 4h 14954 2.408237 pogo 20] 6.297962 2 : 2 
95 25] 6.339298 3.29401 
1845220 52424287 6 28 43777 4.55 11 5-294018 
88588560 15528 2 439039] 10355 35] 6.420134] +431] 3.351936 
5.074524] 15718 2.449555] 12300 400 6.471828| 452941] 3.382412 
5096486 15912 2.460200 10642 45 6.519185 47357}] 3.413996 
286790 10172 2.470978] 10778 50 6.568332 49147] 3.446773 
31—— 16316, 2.481891] 2973 55] 6.619409 2 3.480830 
. 11 16526 2.492944] 1253111198 „ 6.672573] 53! : 3-516289 
Feli 19741 erte ( e e 
N54 169621} ©; 483] 7345 10] 6.785896] 5379951] 3.591860 
5:173"43] 17188 2 11493 150 6.848486 60590 3.632263 
52577520 174211] 2.538024] 11385 20] 6910039 03549 3-674638 
| oe: 25] 6.9768 3-7191 
— 17905 2 1 * 1 704260 2.266148 
| 5-243317 18157 ||——-| 12137 7 74454 815792 
201 2.574537 35] 7-121727] 580 2ʃU3. 
4 | 2. 586847 — | 40] 7.2cobgg — 3.868447 
ö beg 284771 3.924502 
543775340 18958 2.612004] 12879 60 7.374677 _ 3 984427, 
4 25 2492.624862 3 551 7.471189] 995+? 4048794 
7356304) 5552026379130 1357 / 2.415.464 1104275 4-118316 
. 532 Zeri8 J 35 [[— 888870130888 
6136] 257322757765] 46 7047680775385 
5 780 29142 2.664621 35 10] 7.812987 644276675 
426771 8 angie 2. 678290 900g 151 7.950251 1372 4.368189 
545752) 227991] 2.692179) 1774 &.105703| 53492] 4.10494 
th] = 8.2 © 58647 
e 2 22e 4 2 e288 
868 229451125577 of 1459 350 $716043|, 272221858730 
4 8 22627355590 1439 49] 9667593787; 5-072549 
we'd 67] 1822 45] 9:3815921-- 5.322426 
5.540806] 76h 2 56887 15365 84315 1 27> 1608 
5.569815 23425 . 15 15642 5 2 903089 8.276668 
AY tom 23857] 2812104 393/780 0 ; 20:1] 
$5:617097] 24304 | [|— 16227 1 —— 


ome „ en 


50 TABLE III. Errors in taking Proportional Parts of the above Parabolick Table. 1 
| | Log. of Diſtance 
jAng. from Per. | Log. M.M. | Ang. byPro. Par. | "True. | FromM.M. | Equal Div. 
45 2 30” | 1.516934] 45* 2 30” | 0.068go00 | goo goo 
154 57 30 3-41835B 154 57 29-9 | 1.327903] 903 904 | 
159 57 30 3.695102 185 57 29.8 [1.518870 870 | 872 ; 
169 57 30-| 4576581]1 57 29.7 | 2.115806 86 | 813 } 
173 57 30 |- $-234333 1173 57 29-5 2.5552 394 | 41s 
174 57 30 6469352174 57 294| 2713437 | 437 457 
178 57 30 | 7.522283 | 178 57 27.0 | 4.082860 859 | 3555 a 
179 52 30 | 10.28466g} 179 52 45 | 5.924485} 486 | 75638 [ 
TABLE IV. Equation of the Sun' 
Place, from the Menſtrual Parallax. | N 
2 Safe _ TABLE v. Increaſe or Decreaſe of the Earth's Di. 
add. 585/74 3's) Subltraf from the Sun, from the Menſtrual Parallax. | 
Er. Ap. Per. Ap * „ * 7 7 * * 7 wo . 
s IE „„er. le Y 5 9] Add. D's Par. 54 55| 56 | 57 | 58] 59 [60 [61 Subſtract. . 
ſo os ooo los oji2 o | oſs $ol-66 p 96 9 
5 | 7 ET 2122 o0jo.0000795]78017651753 7491727171 5170316 0! | 
e e eee 
151 15 | 15 15] 1510.0000767]753[740[7271714[702[691[679] 15; 15 
20] 10} 5g | 6 5 6 no! 10 20 100. 0000747733 72007069 51683167 2[661[ 20} 10 
25 5 25 5 25 510.0000720[707169416821671]165916481638] 25; 5 
1 ols of 8] 9] 7| 8[/7 ofir o oli olo.c0o0o0688i67516631652164116301619ibogly ofs of 
1 5 25 5] 2510.0000651[639[6281617|606|596|586| 576 5 
to| 20[10|12|10[11] 10% 200% | 79] 2010-0000boghog815B7157715671557154815390 10 
15 15 | 3 156 15 — 587045 $32 $33 —. 72 497] 15 
eee 20] 10) | is] eee ease tac er trees 25 
1 | 25 5] |» olto olo.0000397139013831376 370 364358 35208 Ul 
2 © _ WW, 33 115 39 & $ © — 5 250. o000033603300324]/31803131307ʃ202ʃ297 2 
51 25 5 25 10] 20[0.0000272[267[262[257|2531249[245|[241] 10 2 
10] 2014161415] 1of 20 15] 15]0.00002061202|198[195 1911188 185 1824 25} 1 
151 15 | 15 15 20 10[0.0000138[1351133[1311128{1126][124[122} 20, 1 
20] [15 [171 14/16] 20] 10) | *5] 5|o-0000069ſo68067[06610641063]062/06x] 24] 
25 5 2 5| 5 3 O! 9 Oo. oooOOOOI OOO OOO OOO 1000100010000 OJ 
3 0; oj lg |i7 I1511719 of 9 a 


Tables IV. and V. are to be thus uſed: From the moon's place ſubſtract the ſun's, and” againſt the , 
remainder in table IV. is the angle CSE (fig. 6.) to be added to, or ſubſtrafted from the ſun's place as 
found by the common tables. Againſt the remainder in table V. is given the length of the line ED in 

of the earth's mean diſtance, to be added to, or ſubſtracted from the diſtance of the earth from the 
un, which the tables of the ſun give. $33 | 


"= 1 of a [TABLE VII. Decimats of a Day reduced to Fours, Minutes, 
epree reduced to Mi- r 
6 © £ 00001 0.864 ooo 8.64|.001] 1 26. 1 
* .00002[1.728||.0002]0 17.280. 02] 2 52.80. Oo 28 480.2 
18 0 1.00003[2.592||.0003]0 25. 92 00; 4 19 2“. 0300 43 1211.3] 
4174 00004{3.456[[.0004J0 34 56,004] 5 45.6004 57 3604 
588 0000514.320||.0005]0 43. z.. oog 7 12.0/[.05/1 12 Ofl.s 
.6136 ,00006{5.184[|.0006[0 51.84/}.006| 8 38.41j.06|1 26 2411.6 
«7142 0000716.048]|.0007]1 0.48||.007j10 4.8|}.07]r 40 480.7 
ö 00008[6.912 —_ 9 245 11 7 0801 55 Alle 
28827 2761 1 17.76|þ,009}12- 57.61.0912 9 2812 


TABLE VIII. 


Ang.fromPer, 


- 17 


Comet 1680. 
— 


Ordinate. 


0 , ” 


| Comet 1682. 
Ang. fromPer, 


2 
132 58 6ſ 0.03847 
143 53 1319-06375 
151 56 38[0.10425 
158˙ 1 5200. 16874 
60 54 5800. 22289 


0 02815 


9.03757 


0.04903 
0.00312 


0.07287 


166 21 18 
168 6 23 


169 12 25 
$9.9 


0.27124 
2.43402 
0.57059 
0.09249 
0.80453 


0.08059 
0.10239 


44 54 55 


12 26 46 
24 16 54 
0.11760 35 10 54 
0.12968 


0.13986|] 53 27 18 


170 35 


oe BY 
#7 7 


47 
172 4 8 


o. 9092900. 14875 
t. 08 360. 15670 
1.1028 10. 16392 


1.1933 51755 
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